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ORE than a quarter of a century has passed since skin testing was 
introduced into clinical use. That it has proved an invaluable 
aid in diagnosis would be agreed to by all of us. It is, in faet, the 
handmaiden of the allergists; surely none of us could readily practice 
allergy without skin tests any more than the bronchoscopist could do 
without the bronchoscope, the cardiologist without his electrocardio- 
graph, and so on through the other special fields of medicine. Skin 
tests have, and should continue to have, a rightfully deserved place of 
importance in the diagnosis of allergic conditions; yet one hears rum- 
blings of discontent and notes of discord, not only among those outside 
the pale, but even from those within the inner circle. Some general 
practitioners, discouraged by reports of skin tests performed and oft- 
times interpreted for them by laboratory technicians, have become 
critical, and skeptical of their value. A not uncommon statement, 
which one hears from the practitioner or from patients, is that the 
patient has been skin tested and it did no good, as though the test was 
the court of final resort. Some of our colleagues who practice allergy 
along with their special fields, such as otolaryngology or dermatology, 
likewise have become discouraged and even skeptical. This has re- 
sulted mainly from their inability to successfully combat conditions 
like allergic rhinitis or atopic dermatitis in spite of what they consid- 
ered were complete skin tests. Even those of us who devote all of our 
attention to allergy, confronted with patients who fail to respond to 
treatment in spite of extensive and prolonged skin testing procedures, 
begin to wonder whether it is worth all the effort, time, and expense. 


From the Clinic of Allergy and Applied Immunology, Temple University Medical 
School and Hospital. 

Read as the Presidential Address at the meeting of the Society for the Study of 
Asthma and Allied Conditions, New York City, Dec. 5, 1942. 
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It seemed to me, therefore, that it might be worth while at this time 
to review in critical fashion the progress that has been made in allergic 
skin tests since their introduction; also to point out, if possible, the 
reasons for errors and misrepresentations, and finally, to indicate ways 
and means of improving our present methods. 

If we first try to balance what has been accomplished against what 
is lacking, there are certain things on the credit, and others on the 
debit side. During the early or formative years in the field of allergy, 
considerable attention was centered deservedly upon the methods of 
preparation of satisfactory allergenic extracts and the perfection of 
the technique of skin testing. Much of what we know and do today in 
this respect is based upon these early investigations. 

During the early period, too, there arose the many discussions con- 
cerning the relative merits of the scratch and the intracutaneous 
methods. While this controversy has never been settled with satis- 
faction to both camps, it has served, nevertheless, to point out the 
merits and demerits of both techniques and has enabled us to strive for 
improvement in their application. Thus it was found that negative 
reactions to foods were comparatively more frequent after the scratch 
test than after intracutaneous injection, and consequently the latter 
method is preferable with those allergens. On the other hand we learned, 
unfortunately at times through costly experience, of the dangers of in- 
tracutaneous testing with certain potent allergens, especially in un- 
trained hands. As a consequence, testing with all allergens, especially 
the potent ones, is carried out with dilutions which are considered safe 
for all patients. This knowledge also has been of assistance to various 
manufacturers of biological materials in the preparation of allergenic 
extracts used especially by those not practicing allergy as a specialty. 

While there is no unanimity of opinion among us as to the best tech- 
nique, the advantages and disadvantages of both methods are now 
recognized sufficiently for many allergists to use a combination of both 
methods under suitable circumstances. Much is to be said in favor of 
this practice. Others use one method predominantly, depending upon 
their particular preference and often upon their previous training. It 
would be highly desirable, of course, if there would be general agree- 
ment as to the best way in which both methods could be utilized, but 
this is an ideal that does not lend itself easily to practical fulfillment. 

Since this earlier period of improvement, little progress has been 
made in skin testing, particularly in the last decade. We have seemed 
content with our present extracts and testing methods, and with their 
clinical use. The greater clinical application to patients with various 
disorders, allergic or otherwise, and the increasing familiarity of the 
practitioner with skin tests, have served to demonstrate that they are 
not an infallible guide to the patient’s condition; like other laboratory 
tests, they must be correlated in the individual patient with the history 
and other clinical findings before an accurate diagnosis is possible. 
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It seems to me that the greatest deficiency in our present skin testing 
methods still concerns their interpretation. This is true not only of the 
general practitioner, but even of our own specialized group. Much 
discredit has been cast upon skin tests because patients or their doctors 
are given lists or reports of numerous positive reactions of varying 
intensity, without adequate explanation of their significance. Many of 
these reactions, regardless of the method used or of their intensity, 
have little or no clinical bearing. Nevertheless, reports of skin tests 
sent out without proper interpretation convey the impression, not only 
that all positive reactors are of primary importance in the patient’s 
condition, especially those reacting in stronger degree, but also that 
the intensity of the reaction is a measure of the patient’s clinical sensi- 
tivity. Patients who have been tested previously sometimes remark, 
apparently in jest, but actually in derision or disgust, that they were 
found positive to foods that they never ate, or to substances with 
which they never came in contact, or to many agents which they found 
by experience had nothing to do with their present condition. We 
usually consider such reactions as nonspecific or false positives, and 
dismiss them without any attempt at differentiation or explanation, 
being indifferent to any resultant discrediting influence. In the rush 
of clinic or office practice, it is very simple to perform the necessary 
tests and give the patient a list of things to avoid. If the positive 
reactions happen to conform to the clinical history as, for example, in 
most hay fever patients, then all is well. When it does not, however, 
ofttimes little time or effort is devoted to attempts to determine the 
reasons for the positive reactions. It is not so much a matter of 
ignorance, as of indolence. 

The interpretation of positive skin reactions is, or should be, familiar 
to all. That they may represent past, present, or future sensitivity has 
been pointed out repeatedly by many writers. Yet this information is 
not always utilized in actual practice; at least, the manner in which 
attempts are made to determine its significance is very variable. On 
this account it seems warranted at this time to review the matter of 
interpretation. Although much of what I have to say is known to most 
of you, it is sufficiently important to risk repetition for the sake of 
emphasis. 

Before doing so, however, something should be said about the spee- 
ificity of skin reactions. There has been some controversial discussion 
in recent literature as to the incidence of positive skin reactions in 
supposedly normal or nonallergie individuals. This in turn has raised 
the question as to the significance of many of the positives obtained 
even in the allergic patient. While the statistical incidence is variable 
in the reported series, one need not be entirely surprised at their oc- 
eurrence. It is essential, first, that the specificity of such reactions be 
established, and, as in other immunologic procedures, that proper con- 
trols be utilized. If, for example, extracts are utilized in such econ- 
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centrations or amounts as to cause irritation even in the nonallergic 
control, then such reactions are nonspecific in character. This was 
adequately explained by Walzer! in 1936, who pointed out, from his 
own experiences in doing passive transfers on normal subjects, that 
definite positive reactions occurred in a small percentage of normal 
subjects from relatively nonirritating extracts like horse, cat, and dog 
danders, or cottonseed, orris, ete., when utilized in proper concentra- 
tions. On the other hand, many more positives were obtained when the 
more irritating extracts like dust, feathers, goat hair, wool, ete., were 
used in testing. Some of the reported positives in normal subjects, 
therefore, can be attributed to this difference. 

Realizing these facts, most of us have been careful to use extracts 
so prepared, and in such dilutions, that they do not produce positive 
reactions in nonallergic controls. We all know, too, the importance of 
checking all positive reactions at least one or more times, either with 
the same or a higher concentration, to be sure of its specificity. Unless 
a positive reaction can be obtained repeatedly (taking into considera- 
tion such factors as refractoriness in previously tested skin sites) such 
a reaction cannot be considered specific, but must be attributed to 
faulty technique, contaminated syringes, or irritating extracts. Lack 
of attention to these details may account partly for some positive reac- 
tions obtained in allergic or nonallergie individuals alike. 

Although specific positive tests should be considered significant re- 
gardless of their intensity, opinion differs upon this point. Some clinies 
only consider moderate or marked reactions of clinical importance, and 
disregard doubtful or slight positive ones. Considered upon that 
standard, many, if not most, positive food reactions would have to be 
excluded. There seems to be no logical basis for this assumption. We 
all recognize that it depends upon the patient’s skin reactivity. What 
may be slight for one patient, may be equivalent to a moderate or 
marked reaction in another, with equal clinical symptoms. None of us, 
I am sure, would fail to treat a ragweed hay fever patient who had a 
typical history and positive skin reaction, simply because the skin test 
was only slightly positive to 0.1 N concentration. We have no right, 
therefore, to disregard positive reactions to other allergens merely 
because they are slight in degree. 

Assuming, then, that the skin test has been performed with a suit- 
able extract, so diluted as to produce a positive reaction in a sensitive 
individual and not in the nonsensitive control, and that the reaction 
has been properly read in comparison with the control test, such a posi- 
tive still may be without clinical significance both in a normal or non- 
allergie individual, and in the allergic patient. Reactions of this type 
frequently are labelled as nonspecific or false positives, but this use of 
either term seems unjustified. Their use should be reserved for those 
irritative reactions produced by faulty extracts or faulty technique, 
and occurring in nonallergic and allergic individuals alike. While 
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some of the positive reactions may be clinically unimportant, yet they 
usually are immunologically specific, and should be so recognized. It 
would seem better if we were to differentiate all specific positive reac- 
tions, whenever possible, into (1) nonclinical positives and (2) clinical 
positives. The term, clinical positives, would be reserved for those which 
are of proved clinical significance, whereas the nonclinical positives 
would include the balance. If these could be differentiated in reports 
sent to physicians, who eould be given the knowledge that not all reae- 
tions are clinically important, there would be less frowning upon our 
present skin test methods. 

One might well ask, of course, for procf of the immunologie spee- 
ificity of these reactions. There comes to mind, immediately, the 
demonstration of specific reagins even in the absence of clinical sensi- 
tivity; thus, circulating reagins to ragweed have been found in pa- 
tients with positive ragweed skin reactions but with no evidence of 
clinical sensitivity as determined either by the history, or by nasal 
instillation of ragweed pollen. Some of these may, of course, be po- 
tential or future positives, as for example, the offspring of hay fever 
patients who have positive skin reactions to pollen before the onset of 
clinical symptoms. Other positive reactions are due to past sensitivity, 
as for example, those hay fever cases who have a remission after pro- 
longed treatment. Positive skin reactions and circulating reagins may 
be obtained in these individuals long after clinical symptoms have 
ceased. Although specific positive skin tests may occur in the absence of 
demonstrable reagins, the presence of these antibodies helps to estab- 
lish their immunologie specificity. 

It is now necessary to explain their presence in both normal and 
allergic individuals. There is much evidence to support this conten- 
tion. The earlier work of Schloss? with egg white in young infants, 
the reports of Colmes and his ¢o-workers*® of bakers exposed to cereal 
flours, also of Rackemann and Simon‘ concerning the fairly high inci- 
dence of positive reactions to ragweed and kapok in normal subjects, 
the work of Hill’ with soybean, and the efforts of others have all given 
support to the belief that constant prolonged allergenic contact may 
lead to the induction of skin sensitivity in normal or allergie individ- 
uals, without necessarily causing clinical sensitiveness. The skin, in 
its excellent capacity as an immunologic organ, acts as the first line 
of defense, and, when subject to constant exposure to allergens, may 
finally respond by becoming sensitized itself. The other tissues may 
not be similarly affected except through unusual or excessive stimulation. 
Once sensitization has been accomplished it may become as difficult to 
erase this indelible mark of previous contact as it is to rub out the 
marks of indelible ink. This tendency for the skin to become sensitized 
seems greater with increasing age. As Hill has pointed out, and as all 
of us can verify from similar experiences, infants and young children 
show a much smaller incidence of positive allergy tests than older 
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children and adults. This corresponds to similar experience with 
Schick tests in diphtheria where the immunity increases progressively 
with age so that after 12 years of age most children give evidence of 
an immunity that apparently occurred spontaneously. This has been 
explained upon the basis of frequent subclinical exposures as the child 
gets older. We might apply the same reasoning to skin reactions and 
account for this increase in positives with age upon the basis of increas- 
ing contact. It is true that positive reactions to substances people sel- 
dom eat or come in contact with are certainly much fewer than to sub- 
stances they do eat or come in contaet with. All this is supportive 
evidence that nonclinical positives can occur in nonallergie and allergie 
individuals alike. 

Some nonclinical positive reactions occurring in allergic patients can 
be attributed to the common antigenie relationship existing between 
various allergens. We long have known, for example, of the frequent 
association of positive reactions to feathers, chicken, meat, and egg, 
or to cow epithelium, cow serum, and beef. It is likewise true for 
cottonseed and kapok, for the sera of various mammalian species, for 
the members of the different pollen families like the grasses, weeds, or 
trees, for the members of the shellfish family and other fish, and prob- 
ably also for other food allergens grouped according to their botanieal 
classification. Many illustrations could be cited, if necessary, to prove 
the presence of a common antigen as an explanation of this relation- 
ship which is just as specific immunologically among these allergens, as 
it is, for example, between the typhoid and the paratyphoid organisms. 

Knowledge of this antigenie relationship should be, and often is, of 
considerable aid in explaining some of the nonelinieal positives. Thus, 
for example—if a patient gives positive reactions to lobster, shrimp, 
and crabmeat, and vet is clinically sensitive only to one member of the 
group, we are able to explain the other reactions and can disregard them 
in that patient. A comparable situation exists among those food aller- 
gens grouped according to their botanical relationship. For instanee, 
positive reactions in varying degrees of intensity may be obtained simul- 
taneously to such legumes as green pea, lima bean, navy bean, kidney 
bean, soy bean, peanut, and string bean; vet not all of these are found 
to be clinically positive. Under such circumstances, one can realize at 
once that the other positive reactors were the result of antigenic rela- 
tionship, and that these foods need not necessarily be excluded from the 
patient's diet. I cannot subseribe to the idea that because one member 
of a food group is positive, it is also essential to exclude all the members 
of that group even when some of them give negative reactions, and even 
in the absence of supportive clinical evidence. 

The matter of common antigenic relationships is complicated some- 
what by the existence of multiple antigens in allergenic extracts. Thus, 
for example—horse epithelium extract contains not only an antigen to 
horse epithelium, but also one to horse serum; cottonseed contains an 
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antigen to both cottonseed and kapok. This, likewise, may be true of 
other groups, although a great deal more study is required before this 
can be determined. A good start has been made in the various frae- 
tionation experiments with pollen, and, more recently, with cottonseed 
extracts. If the active principles could be isolated, it might be pos- 
sible to determine which antigen is actually of clinical importance, and 
which one is merely an indication of group relationship. We might 
find among allergens the existence of species-specific antigens and type- 
specific antigens analagous to the flagellar and somatie antigens of 
typhoid and paratyphoid bacilli. Such studies similarly applied to 
other allergens might be very profitable. Little is known at present 
of the nature of the active agents in allergens, especially in food ex- 
tracts. Our present methods of extracting them are rather crude; in 
fact, the process may so alter the active principle in some extracts as 
to diminish its activity or destroy it. Our own recent experiments 
with fresh fruit extracts have shown that these antigens may be very 
labile and_are readily influenced by various chemical or physical fae- 
tors. We need a more intensive investigation of the active principles 
of allergenice extracts, particularly the foods, with possibly a review 
and revamping of our extraction methods. Such knowledge would 
help not only to explain the reasons for many positive tests attributed 
to common antigens, but also to increase the specificity of the individ- 
ual reactions. 

It can be seen, therefore, that there are many reasons for specific, 
nonclinical, positive skin reactions. In the actual patient under study, 
we may attribute some of them either to group antigenic relationship 
or to a past sensitivity of known character, as in the ragweed-sensitive 
individuals or in patients previously injected with horse serum; or to 
potential or future clinical sensitivities, as in the offspring of a hay 
fever patient. The balance of them ean be considered as specific im- 
munologic¢ positives, representing indelible marks of previous allergenic 
contact but of no current clinical importanee. 

Because of the many possible causes for positive skin reactions, it 
naturally is not easy to determine in the individual patient when such 
a positive is of clinical importance; that is when it is a clinical positive. 
When the sensitivity indicated by the positive test is corroborated by 
the history as with pollens, dust, animal danders, orris root, or some 
foods, it is easy to account for this reaction. If there is no such econ- 
firmatory evidence, however, then the determination becomes more 
complicated and our efforts to carry it out become variable, and at 
times, feeble. There is as yet no standardized method of carrying out 
that very important part of diagnosis, termed therapeutic or clinical 
trial, as a means of clinical testing. Usually the patient is given a list 
of positives and told to eliminate or avoid contact with them. He is 
then given some type of injection, usually dust or pollen extract, or 
vaccine. Little attempt is made in many instances to ascertain whether 
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the positive reactions have any real significance or whether, as in the 
case of foods, some sensitivities have been overlooked because of nega- 
tive reactions. The nasal test has been helpful in some pollen-sensitive 
cases but is not widely used. It could also be used for testing other 
inhalants but is not very practical for that purpose in its present form. 
Clinical testing of inhalants may seem less essential since this evidence 
often is supplied by the history ; nevertheless, it would be very helpful 
if a practical method of inhalation or nasal application could be de- 
vised, and utilized for that purpose. We often advise patients to re- 
move feather pillows or down quilts because of a positive reaction to 
feathers. Feather extracts like dust are rather irritating and may 
cause nonspecific reactions or nonclinical ones. In the absence of more 
definite proof, their removal probably is a safe precautionary measure. 
T am not at all sure, however, that the end results always justify the 
trouble or expense, and I have had a twinge of conscience on more than 
one oceasion in offering this advice. If we could determine before- 
hand whether the positive feather reaction was clinically important, 
it would be of assistance both to the patient and to ourselves. This, 
likewise, is true of such inhalants as dust, tobacco, wool, goat hair, or 
even of molds, all of which give a high proportion of positive skin 
reactions. 

Food allergens offer an even harder problem, chiefly because of ignor- 
ance of the mechanism by which they cause symptoms and of the active 
principles involved. Reliance upon the history is not always depend- 
able. Thus, during some recent studies in food allergy, we had pa- 
tients ingest certain foods to which they stated they were sensitive, 
but these reactions were not reproduced while we watched. It is pos- 
sible, of course, that such a direct test may not be sufficient to definitely 
exclude allergy to the tested food. Attempts to confirm positive food 
reactions by clinical testing likewise has no standard method of ap- 
proach. The patient usually is told to ingest large amounts of the food 
in question either after a variable period of excluding it from the diet, 
or, more often, without first excluding it. He is then asked to note 
if it produces any ill effects. If symptoms are reproduced, that food 
is considered etiological, and is excluded; if they are not, it is assumed 
that the food has no bearing upon the condition, and is continued in 
his regular diet. While this would seem like a safe procedure, one is 
not always certain that the evidence thus obtained is sufficient to dis- 
prove sensitivity. It does not take into consideration such factors as 
delayed or cumulative effects, refractory states, or the state of the 
gastrointestinal tract at the time the test is given. All of these factors 
have been mentioned as possible influences on such a test but, as far as 
I know, are not based on definite experimental evidence, which would 
certainly be most desirable in order to provide a more scientific basis 
for a clinical food test. 
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In this connection I might also mention the tendency to do skin tests 
with many food allergens which rarely give either positive skin tests 
or clinical symptoms, but which are tested for, nevertheless, if the pa- 
tient eats them. Most of the statisties as to the incidence of sensitivity 
to such foods is based on skin test evidence, and is not at all supported 
by clinical facts. While we all have a general idea of the important and 
frequent offenders, we are not always sure whether many of the other 
foods included in our routine testing lists are of sufficient clinical im- 
portance to warrant their being tested at all. It is difficult for one per- 
son to assemble this clinical data alone. If we, as a group, could deter- 
mine, both by skin test and clinical trial, the exact frequeney with which 
definite sensitivity to the various foods occurs, such collected evidence 
could be used profitably to eliminate tests to the unimportant food 
allergens except in the occasional instance in which it is indicated by 
the history. This would serve to simplify considerably our present 
testing lists. While it certainly is desirable to discover as many new 
allergens as possible, the fact that they occasionally cause symptoms 
is no logical reason for adding them to the routine list except, per- 
haps, for psychologic reasons. Our present testing lists, I believe, need 
much streamlining and revision. Elimination of unnecessary tests 
would reduce the time required for complete study, and permit treat- 
ment to be instituted more quickly. While many of us may be fully 
aware of the common offenders, and, therefore, test routinely only with 
these allergens, except when the patient fails to respond to treatment, 
we have not conveyed this information to other practitioners or labora- 
tories doing skin tests. Education of these groups is necessary so that 
they likewise will test only with the essential allergens. Correction of 
this evil would do much to improve the current impression of skin 
testing, by eliminating such reports as a source of confusion and of 
inaccuracy in regard to skin test results. 

We have thus far been concerned with the interpretation of the posi- 
tive skin reaction and its clinical significance ; also, with ways in which 
this may be improved. What of our interpretation of negative reac- 
tions? Here our record, I believe, is better. We all know that clinical 
sensitivity can exist in the absence of positive skin tests to the known 
excitant. The use of trial or elimination diets, with subsequent addi- 
tion of individual foods until the offenders are determined, has been a 
valuable addition to our therapeutic armamentarium. The type of diet 
used and the methods of utilizing it are often variable, depending upon 
one’s individual preference. It might be desirable, therefore, to have 
a group, like the joint Committee on Standards, standardize the diets 
and techniques of application, based on collected evidence, and make 
recommendations accordingly. 

In the preceding discussion, I have attempted to point out in critical 
fashion apparent faults in our present skin testing methods and in 
their interpretation. Diagnosis is of little practical value to the pa- 
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tient unless it can be followed by a helptul or curative remedy. So 
much of the practice of medicine is empirical that it would be most 
desirable if such a prescription could be based upon solid scientific 
facts, rather than upon unsupported suppositions. We have an oppor- 
tunity in the field of allergy to get away from such empiricism. We 
have, for example, in the diagnosis of hay fever, as good a counterpart 
as one could desire of an exact scientific laboratory experiment. It is 
similar to that used in demonstrating the cause of infectious diseases, 
since in addition to the specific positive skin reactions, we can induce 
symptoms at any time by the nasal instillation of the offending pollen. 
We have a chance to do the same thing in other allergies if we could 
take advantage of needed improvements in our present methods, aided 
by further investigation. I should like, therefore, in conclusion, to 
offer some suggestions for the improvement of our present skin test 
methods, based principally upon my own interpretation of the facts 
already presented. It must be remembered that these suggestions 
apply not only to our own special group, but, more importantly, to the 
larger group of practitioners who use skin tests, like any other labora- 
tory procedure, merely as a diagnostie aid. 

1. Standardization and improvement in the preparation of allergenic 
extracts, so as to provide extracts which are not likely to cause irritat- 
ing reactions regardless of the method used.—In the intracutaneous 
method, concentrations should be employed which do not produce non- 
specific reactions in control subjects, or which are not likely to induce 
constitutional reactions. It weuld be most desirable too, especially 
with pollen extracts, if one method of standardization, whether by total 
nitrogen or nitrogen units or pollen units, could be agreed upon (for 
example, by our joint Committee on Standards), and if all of us would 
agree to accept their decision and apply it in our own practice. This, 
definitely, would lessen the present confusion of practitioners, and 
simplify the education of the practitioner and the student, as to the 
proper methods to be used. A standardized technique of preparation 
and application, likewise, would obviate the necessity of répeating skin 
tests in patients who consult other physicians or clinies.} At present, 
when one is not certain of these factors. tests are repeated in the hope 
that new offenders may be found, or that the sensitivity may have 
changed. Irom a limited experience in retesting my own patients at 
varied intervals, it has always impressed me that there was little 
change in these reactions, even after a number of years. If the tests 
were standardized, one could accept reports from recognized elinies 
without feeling that the results need be checked for confirmation. This 
is now true of the Wassermann test, so that reports from recognized 
serologic laboratories are accepted without qualification, unless excep- 
tional clinical conditions require confirmation. We can apply the same 
principles, I believe, to our skin test reports. 
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2. Greater care in the technique of doing skin tests.—The injection 
of too much material, or the injection of air, or the failure to use a 
satisfactory control, all may produce a nonspecific positive reaction 
and cause the unnecessary elimination of what, to the patient, may be 
an important substance. All positives should be rechecked repeatedly 
either with the same dilution, or in the case of doubtful or slight reae- 
tions, with a higher concentration, being careful to use areas of the 
skin which are not refractory to that particular allergen. Only those 
reactions which can be obtained repeatedly in the patient should be con- 
sidered specifically positive. 

3. Abolition of the custom of reporting the intensity of the skin reae- 
tions, particularly to referring doctors and more particularly to the 
patient himself, as sometimes happens when the doctor turns the re- 
port over to the patient—In most instances such a report serves no 
useful purpose; in fact, it is often detrimental, and leads to the ineor- 
rect belief that a patient with marked skin reaction is clinically more 
sensitive than one with a slight or moderate positive. We can do with 
our skin test reports as is being done in many serologic laboratories 
with Wasserman reports—that is, report them as negative, doubtful, 
or positive, regardless of the intensity of the positive. The only ex- 
ception would be when a marked positive reaction was obtained to an 
inhalant allergen likely to be used in treatment. Under those cireum- 
stances this could be indicated by putting the word ‘‘marked”’ in 
parentheses next to that positive. The degree of skin reactions could 
still be recorded on our charts for purposes of investigation, or when 
no reports are sent out. It is most desirable, however, to eliminate 
this practice when the report is sent elsewhere. It certainly would 
help correct some of the confusion existing in the minds of practi- 
tioners, and create a more favorable impression of our skin test results. 

4. Differentiation of specific positive skin reactions into nonclinical 
positives and clinical positives.—The specificity of such positives is de- 
termined by the fact that they have been obtained with properly pre- 
pared and properly standardized extracts, and that they can be ob- 
tained repeatedly. The presence of reagins is an additional, but not 
an essential, evidence of specificity. Clinical positives would include 
those tests which are clinically important as determined either by the 
history, or by clinical tests, or, whenever possible, by both. All other 
positive reactions would be considered as nonclinical positives. They 
would inelude those indicating past sensitivity, or presaging future or 
potential sensitivity; also, any reactions known to be due to common 
antigenic relationship, and other reactions due to previous allergenic 
contact. It is highly essential that this differentiation be made in our 
reports to practitioners. Thus, the clinical positives could be distin- 
guished in the report either by underlining or marking with a red 
pencil with a footnote stating that these positives have been confirmed 
clinically and probably are of etiologic significance. This would serve 
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not only to focus their attention upon the major offenders, which many 
of us do anyhow, but also to educate them to the fact that not all 
positive reactions necessarily are of clinical moment. 

5. Wider application and standardization of the methods of clinical 
testing both as applied to positive and negative reactors, and especially 
as applied to such inhalants as dust, feathers, goat hair, wool, ete., 
which frequently give positive reactions —Some type of confirmation 
whether by nasal inhalation, or application, or otherwise is necessary, 
to overcome our present dependency upon c¢linical data, which is not 
always accurate or satisfactory. Such a determination would save a 
great deal of time, trouble, and expense, both to the patient and to the 
doctor, and eliminate much unnecessary treatment as, for example, 
with dust or feather extracts. 

Standardization of clinical tests for food allergy is highly desirable 
also. We should learn, preferably by a summary of our collective 
clinical experiences or from additional investigation, whether it is 
better to determine clinical sensitivity by feeding the positive-reacting 
food in large amounts without a preliminary elimination, or after a 
stated period of abstinence. Standardization of trial or elimination 
diets, for use in patients with negative food reactions, would also be 
helpful. 

6. Review of our present testing lists (either by the combined Stand- 
ards Committee, or by a group selected by them), with the thought of 
eliminating those allergens which do not cause symptoms sufficiently 
often to warrant their inclusion Such a group could gather data in 
a large enough collective series to determine, both by skin test evidence 
and clinical data, how often the various allergens are clinically positive. 
From such evidence, those allergens which most frequently cause symp- 
toms could be designated for routine testing. Others, causing symptoms 
less often, could be included in an additional or supplemental list to 
be used in patients in whom the cause cannot be determined by routine 
testing; and, finally, those which seldom cause symptoms can be com- 
pletely eliminated from the routine lists. If we would all agree to 
accept these findings, it would then be possible to standardize the test 
lists for all elinies, both for the seratech and intracutaneous methods. 
This would avoid duplication of tests when patients go to other clinies 
or hospitals, or to other doctors. We usually are willing to accept re- 
ports of x-ray examination, or of standard laboratory tests, from ap- 
proved hospitals or clinies; if testing methods and lists, likewise, were 
standardized, all of us should be willing to similarly accept them. 

This data, also, would aid in preparing diets to be used either as 
general allergy diets in patients with active allergy, or as test diets 
during the diagnostie study. 

7. Finally, additional and more extensive chemical, physicochemical, 
and immunologic investigation of allergenic extracts, particularly foods, 
is needed to isolate the active excitant, if possible, and to determine 
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their nature and antigenic relationships. Our own recent investiga- 
tions with fresh fruits have suggested the possibility that labile anti- 
genie principles may exist in other foods, but are destroyed or rendered 
less active by our present methods of extraction. A review of our 
extracting methods with this in mind is necessary. Its purpose, also, 
would best be accomplished by the collective efforts of a group of 
investigators, rather than by one individual or c¢linie, since it would 
permit of easier and wider access to needed clinical material. In a 
five- or six-year period of study we could obtain only a small number 
of patients who were clinically sensitive to the fruits under investiga- 
tion. If similar studies could be undertaken by designated clinics, or 
the clinical material made available for group study, such investiga- 
tions, considerably hastened would be much more fruitful. 

In conclusion, therefore, let me say that I have attempted to review 
in critical and, I hope, in unprejudiced fashion the present status of 
skin testing. Our achievements in the field of allergy have been quite 
remarkable considering the short time that it has existed as a specialty 
of medicine. We are not content, I am sure, to bask in the sunshine 
of our past accomplishments, but are anxious for further progress. 
While much remains to be done, it can best be accomplished by collee- 
tive effort. Much of the criticism of skin tests and skin testing methods 
is probably undeserved. Some of it, however, is justified, and is at- 
tributable to our own indifference or complacency. The suggestions 
made in the foregoing discussion are offered as an offset to this eriti- 
cism, as a means of improving our present methods, and of inereasing 
our present knowledge. I believe that if they could be followed out, 
the knowledge gained would serve to remove much of the empiricism 
existent at present in our methods of diagnosis, and in the treatment 
of allergic conditions. It would serve to eliminate from the practice 
of allergy some of the art, and substitute in its place the principles of 
an exact science. 
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PRELIMINARY REPORT ON THE FRACTIONATION 
OF RAGWEED POLLEN AND IMMUNOLOGIC 
STUDIES WITH THESE FRACTIONS 


Miron B. Conen, M.D., AND Haroup J. FrRrepMAN, M.D. 
CLEVELAND, OHIO 
WItH THE TECHNICAL ASSISTANCE OF Berry L. RuBIN 


HE studies of Prausnitz and Kustner,' Coca and Grove,? Levine 

and Coea,* Cooke, Loveless and Stull,* Loveless,® and others have 
demonstrated that there are two separate antibodies which play a part 
in ragweed sensitivity. One, the reagin reacts with ragweed to pro- 
duce the characteristic urticarial lesion which is responsible for the 
symptoms. The other is a neutralizing antibody which is developed 
after treatment with ragweed extracts and presumably accounts for 
the increase in tolerance and the relief of patients who are adequately 
treated. These antibodies are so different in their behavior and in 
their physical properties that it may be assumed that they are separate 
entities. If this assumption is correct, their formation is stimulated 
by different chemical portions of the ragweed antigen. These different 
portions may be prosthetic groups of a single molecule or they may 
represent entirely separate compounds. 

Our studies were an attempt to separate these substances, if such 
separate portions actually exist. 

We have made three different fractionations of short ragweed pollen 
using 30, 80, and 350 Gm. samples respectively. The first two experi- 
ments furnished orientation for the third fractionation. 

In the first experiment, 30 Gm. of short ragweed pollen was defatted 
with anhydrous ether, extracted with triple-distilled water at 22°C. 
for 24 hours and filtered. The filtrate (550 ¢.c.) was concentrated by 
perevaporation to 150 ¢.e., was brought to pH 4, chilled to 1° C., and 
saturated ammonium sulfate solution was added drop by drop with 
constant stirring to 50 per cent saturation. All subsequent fractiona- 
tion procedures were carried out at 1° C. The precipitate was redis- 
solved in triple-distilled water and was reprecipitated with ammonium 
sulfate at pH 4 three times. It was again dissolved in triple-distilled 
water, and was dialyzed against triple-distilled water until sulfate-free. 
It was brought to pH 7.0, made isotonic with salt, placed in a separa- 
tory funnel, and frozen at -30° C. Repeated freezing and thawing 


From the laboratories of the Asthma, Hay Fever and Allergy Foundation, Cleve- 
land, Ohio. 

Read at the meeting of the Society for the Study of Asthma and Allied Conditions, 
New York City, Dec. 5, 194?. 

The expense of this investigation was defrayed by a grant from Parke, Davis and 
Company. 
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resulted in its separation into a pigmented portion which thawed out 
first, and an unpigmented portion which had a different thawing point. 
The filtrate was brought to 68 per cent saturation with ammonium 
sulfate, and the precipitate was treated in the same manner as the one 
just described. This fraction also separated into pigmented and un- 
pigmented portions on freezing and thawing. The remaining filtrate 
was brought to complete saturation with ammonium sulfate, the pre- 
cipitate redissolved in triple-distilled water, brought to pH 7, and made 
isotonic with salt. The filtrate left after removal of the precipitate 
which was formed after complete saturation with ammonium sulfate 
was treated in a similar manner. Table I is a graphie representation 
of these findings. 

This experiment indicated that freezing and thawing was a good 
physical method for the separation of ragweed fractions into pigmented 
and unpigmented portions. 

In the second experiment (Table IT) 80 Gm. of short ragweed pollen 
was defatted with ether and extracted in 1,700 ¢.e. of triple-distilled 
water. The filtrate was concentrated by per-evaporation, chilled to 
1° C., and brought to pH 4.2 with dilute acid using a pH meter. From 
this point on, all procedures were carried out at 1° C. The material 
which precipitated at pH 4.2 was redissolved in triple-distilled water, 
and was dialyzed against repeated changes of distilled water until the 
material in the bag separated into water-soluble and water-insoluble 
fractions. The water-insoluble material was centrifuged out, washed 
several times with triple-distilled water, and redissolved in isotonic salt 
solution at pH 7.0. Both the water-soluble and water-insoluble fractions 
were subjected to repeated freezing and thawing as in Experiment 1, and 
each separated into pigmented and unpigmented fractions. The filtrate 
which remained, after the material which precipitated at pH 4.2 was 
removed, was placed in a cellophane sausage skin and dialyzed against 
a caleulated amount of saturated ammonium sulfate solution, with con- 
stant stirring until equilibrium was obtained at 2.0 M. saturation (50 
per cent). The precipitate which was formed was treated in a manner 
identical with that of the pH 4.2 one, with separation into water-soluble 
and water-insoluble fractions, each of which separated into pigmented 
and unpigmented portions on freezing and thawing. 

The remaining filtrate was brought to 2.6 M. saturation with am- 
monium sulfate as previously described, and the precipitate treated as 
described above This fraction separated into water-soluble and water- 
insoluble fractions, but only the water-insoluble fraction yielded pig- 
mented and unpigmented portions. The water-soluble fraction was 
homogeneous with respect to freezing and thawing. 

The remaining filtrate, when brought to 3.0 M. saturation with am- 
monium sulfate, yielded a precipitate which could not be further sepa- 
rated by the methods used. The remaining filtrate could not be further 
precipitated by additional concentrations of ammonium sulfate. It 
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TABLE IL 


EXPERIMENT 2 


80 Gm. ragweed defatted and extracted in H,O—1,700 ¢.e. 


| 
-H,O Insol. ppt. at pH Sol. 
Unpig. sample— | 


Pig. sample 


—Pig. sample 


—Unpig. sample 
| 

Filtrate made 2.0 M. sat. (NH,), SO, 
| 


Pig. ee | —Pig. sample 


-H,O Insol. ppt. H,O Sol. 


Unpig. sample— —Unpig. sample 


Pig. sample—— Filtrate made 2.6 M. sat. 


| 
| 


—H,0 Insol. 
Unpig. sample— 


| 
Filtrate made 3.0 M. sat. (NH,). SO, 
| 


Sol. 
| 
N.P.N. 
| 
Unpig. sample———Crystals- —--———-Pig. sample 


NOTE ON CRYSTALS.—Hexagons—insoluble in ether. methyl alcohol, ethyl alcohol. ace- 
tone, chloroform, pyridine, benzene, urea, ethylene glycol and acetamide. Insoluble in 
distilled water. Slightly soluble in dilute acid. Insoluble in dilute alkali. Very soluble 
in 5% NaCl. A solution of the crystals gives a biuret test. 


was dialyzed free of sulfate, concentrated, and brought to pH 9, where- 
upon a large yield of unpigmented crystals was obtained. These erys- 
tals were removed by centrifugation, were washed repeatedly, and 
dried. The filtrate separated into pigmented and unpigmented frac- 
tions on freezing and thawing. 

The erystals obtained from the nonprotein nitrogen fraction were 
hexagons. They were insoluble in ether, methyl alcohol, ethyl aleohol, 
acetone, chloroform, pyridine, benzene, urea, ethylene glycol, acet- 
amide, dilute alkali, and distilled water. They were slightly soluble in 
dilute acid and very soluble in 5 per cent sodium chloride solution. A 
solution of the crystals gave a very faint biuret test. This experiment 
demonstrated that ragweed fractions could be effectively separated 
into water-soluble and water-insoluble portions. 

In the third experiment, Table IIT, 350 Gm. of short ragweed pollen 
was defatted with ether and extracted by percolation with 16,000 c.e. 
of triple-distilled water at 5° C. The filtrate was concentrated by per- 
evaporation and was treated with ammonium sulfate to produce pre- 
cipitates at 50, 52, 60, 70, 80 and 100 per cent saturation, using the 
dialyzing technique described in Experiment 2. In this experiment 
practically all of the water-insoluble material appeared in the fraction 
which precipitated between 0 and 50 per cent saturation. Only very 
slight and unrecoverable amounts appeared in the other fractions. All 
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fractions, however, could be separated into pigmented and unpig- 
mented fractions by freezing and thawing. During this process, amber- 
colored rhomboid crystals were obtained from the water-soluble and - 
water-insoluble material which precipitated between 0 and 50 per cent 
saturation, and from that which precipitated between 52 and 60 per 
cent saturation. These crystals were insoluble in dilute acid but 
readily soluble in dilute alkali, and could be reprecipitated and purified. 
The three samples of erystals appeared to be identical. 

Intradermal skin tests with these fractions showed that all except the 
erystals obtained from the nonprotein nitrogen fractions in Experi- 
ment 2 were active in some ragweed sensitive skins. The fractions 
obtained in Experiment 3 were studied for their reagin-neutralizing 
capacity at equivalent nitrogen concentrations, using two different 
sera from untreated ragweed patients and two recipients for each test. 
As can be seen by reference to Table IV, all except the nonprotein 
nitrogen fraction completely neutralized the reagin of these sera in 
concentrations of 0.01 mg. of nitrogen. This indicates either that there 
is some common antigenic material in all of these fractions including 
the crystals, or that there are several reagins, each reacting specifically 
with a different antigen at about the same concentration of nitrogen. 


TABLE IV 


NEUTRALIZATION TESTS WITH RAGWEED FRACTIONS OF EXPERIMENT 3 


Skin Test Sites Sensitized With Equal Parts of Reagin Containing Serum From Un- 
treated Ragweed Cases and Dilutions of Various Fractions in Concentration. Three 
Days Later 1 ¢.c. Whole Ragweed Extract 0.5 mg. P.T.A.N. 0.2 mg./e.e. In- 
jected Into the Arm Reactions Obtained After Absorption of Antigen From Distant 
Source. Duplicate Tests Using Two Recipients 


N- 
UNITS | DILU- | 50% | 50% 
PER TION H,O | | 52% | 60% | 70% | 80% |100% |N.P.N. 
c.C. MG. N. | SOL. |INSOL. 1.2 


0.1 |.000001} 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 

1.0 |.00001 44+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 

10.0 |.0001 4+ 4+ 4+ 4+ 4+ 44 4+ 4+ 4+ 

100.0 |.001 + 0 0 0 0 0 ++ 4+ 0 

1000.0 |.01 0 0 0 0 0 0 0 4+ 0 

Neutralization ests with *i@men‘ed and unni~mented portions cach of the above 
fractions show equivalent levels of neutralization. 


To test this hypothesis, cross neutralization experiments were per- 
formed using 0.1 mg. strengths of the water-soluble 0 to 50 per cent 
fraction, the water-insoluble 0 to 50 per cent fraction, and a water- 
soluble fraction which precipitated between 60 and 70 per cent satura- 
tion with ammonium sulfate. The concentrations of antigen used were 
ten times the amount necessary to completely neutralize the reagin in 
the serum tested, as demonstrated in Table IV. 

Table V shows the result of the experiment. Each fraction neu- 
tralized all reagin which reacted with it, but failed to neutralize activ- 
ity to the other two. The concentrations of antigen used preclude 
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contamination of these fractions with each other as the explanation for 
this result. In addition, the 0 to 50 per cent water-insoluble fraction 
is a protein which is chemically and physically different from the 
water-soluble proteins which were used. This experiment indicates, 
therefore, that there are at least two, and probably three, separate 
reagins in the serum used for this test. 


TABLE V 


Cross NEUTRALIZATION EXPERIMENTS 


Skin Test Sites Sensitized With Mixtures of Equal Parts of Reagin Containing Serum 
From Untreated Ragweed Case and 0.1 mg. N. Strengths of Fractions. Sites Rein- 
jected Three Days Later With 0.1 mg. N. Strength Fractions. Two Recipients Used 


FRACTION 50% 50% 70% SERUM 
INJECTED H,0 SOL, H,0 INSOL. 1-2 
0% 0 + + 4+ 
H.0 SOL. 
50% + 0 + 4+ 
H,0 INSOL. 
70% + + 0 4- 
AQUEOUS EXTRACT + + - 4+ 
TABLE VI 


Precipitin Reactions Using Fractions vs. Rabbit Serum From Rabbit Injected With 


Alum Precipitate Aqueous Extract of Ragweed. Goodner Technique. Antigen 
Strength .01 mg. N. e.c. dilution 
‘ PPT, IN ANTIGEN 
FRACTION XN 2 4 8 16 Cc sabes 
50% + 3+ + + 0 0 00125 mg. N. 
H.O Sol. 
50% - 2+ 0 0 0) 0 .005 mg. N. 
H,O Insol. 
2+ 2+ + 0 .00063 mg. N. 
60% 2+ 3+ + + + 0 .00063 mg. N. 
70% 2+ 3+ + * 0) 0 .00125 mg. N. 
80% 2+ 2+ 2+ + 0 0 .00125 mg. N. 
100% 2+ + 24+ + + ++ Unsatisfactory 
N.P.N. 0 0 0 0 0 0 Negative 
Crystal a+ - + + 0 0 .00125 mg. N. 


Since the thermostable or neutralizing antibody which is present in 
the serum of treated ragweed cases has physical properties and be- 
havior comparable to a precipitin, attempts were made to determine 
the activity of the fractions isolated in Experiment 3 against rabbit 
serum containing precipitin to whole ragweed extract. The result of 
this experiment is shown in Table VI. 

It will be noted that all the protein fractions, including the crystals, 
were active. The 80 to 100 per cent fraction gave nonspecific reactions 
in the control on numerous tests and could not be studied. 

The 0 to 50 per cent water-insoluble fraction was less active than the 
other fractions. 

Chemical analyses, electrophoretic and ultracentrifugal patterns of 
these fractions are being carried out. Animals are being immunized 
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with them so as to make cross precipitin, absorption and inhibition 
tests possible. 
SUMMARY 


1. A combination of ammonium sulfate precipitation, dialysis, and 
freezing and thawing is effective in the preparation of various fractions 
of ragweed pollen, and in the separation of the pigmented portions. 

2. A purified globulin has been obtained which appears to react spe- 
cifically with a reagin peculiar to itself. 

3. Protein erystals which are highly active in direct skin tests, in 
neutralizing eapacity, and against rabbit vs. ragweed antiserum have 
been obtained. 


We wish to express our appreciation to Prof. E. E. Ecker, Dr. Pillemer, Dr. 
Seifter, and Dr. Sanclementi for valuable advice and assistance. 
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THE TREATMENT OF HAY FEVER WITH 
GELATIN-POLLEN EXTRACTS 


W. C. Spain, M.D., A. M. Fucus, M.D., ANp Marcaret B. Strauss, B.A. 
New York, N. Y. 


N A PREVIOUS article’ we reported upon ninety-five adult patients 

suffering from ragweed hay fever symptoms who were treated sue- 
cesstully with a gelatin-ragweed extract. In general, these individuals 
were so sensitive that they accepted poorly the usual aqueous pollen 
therapy. <A greater tolerance for the gelatin-ragweed extract was noted, 
and higher maximum dosages, often twice the amount attained with the 
aqueous extracts, were given safely and with half the number of injec- 
tions. Moreover, the injection interval could be lengthened. It was also 
found that constitutional reactions were milder and their occurrences 
less frequent. In addition, more effective clinical relief was obtained 
following treatment with the gelatin-ragweed extracts. 

The inconvenience of continuously heating the gelatin-pollen extracts 
before administration was a considerable disadvantage which required 
correction. Experiments were devised to prepare a gelatin mixture 
which would retain the property of slow absorption and also remain fluid 
at room temperature. It was found that by the process of thermolysis 
the gelatin mixture became less viscous. 

Aliquots of a large batch of the gelatin mixture were autoclaved at 
20 pounds pressure for periods of time varying from three-fourths to 
five and one-half hours. The viscocity ot the gelatin mixture was 
decreased as the time of autoclaving was extended. Thus, when the 
gelatin mixtures were autoclaved for two hours or more, they lost their 
power of jelling at 5° C. and when autoclaved for five and one-half 
hours or more, mixtures were obtained whose viscosities approached that 
of water. The gelatin mixture autoclaved for one and one-fourth hours 
jelled at 5° C., and was much less viscous at room temperature than the 
original thicker gelatin mixture. A pollen extract combined with this 
one and one-fourth hour autoclaved gelatin medium is easier to handle 
in the hypodermie syringe, and a needle as fine as 26 gauge can be used 
for injections. This gelatin-pollen extract shewed an absorption rate 
three or more times longer than that of the standard aqueous pollen 
extract (Table I). Gelatin mixtures were also hydrolyzed by means 
of alkali, acid, or salts with the aid of a small amount of heat. In this 
way it is possible to decrease greatly the viscosity of the original gelatin 
mixture. When it was found, however, that heat alone without any 
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TABLE I 


TIME AND DEGREE OF REACTION UPON PASSIVELY SENSITIZED SITE AFTER INJECTION OF 
5,000 PROTEIN NITROGEN UNITS OF RAGWEED ANTIGEN IN OPPOSITE ARM 


ORIGINAL GELATIN GELATIN EXTRACT 
AQUEOUS E 
115,000 aa EXTRACT AUTOCLAVED 114 HOURS 
CASE ‘ x (5,000 UNITS) (5,000 UNITS) 
NO. TIME TIME TIME 
INTERVAL REACTION INTERVAL REACTION INTERVAL REACTION 
( MIN.) (MIN.) ( MIN.) 
1 30 Marked 120 Moderate 120 Moderate 
2 40 Marked 135 Moderate 120 Moderate 
3 45 Marked 150 Moderate 140 Moderate 
4 40 Marked 120 Moderate 120 Moderate 
5 30 Marked 105 Moderate 90 Moderate 
6 50 Moderate 150 Moderate 150 Slight 
Slight, moderate erythema; moderate, small round wheal with an area of 


erythema; marked, large wheal, irregular, with pseudopods and an area of erythema. 


TABLE II 


PROPHYLACTIC TREATMENT, AVERAGE DosaGE FOR VARIOUS CLASSES 


(Gelatin-Pollen Extract Given in Protein Nitrogen Units*) 


CLASS A CLASS B CLASS 
(UNITS) (UNITS) (UNITS) 
1 25 50 50 
2 50 150 150 
3 100 300 300 
4 200 600 700 
5 300 1,000 1,000 
6 500 1,500 2,000 
700 2,000 3,000 
8 1,000 2,500 5,000 
9 1,500 3,000 7,000 
10 2,000 4,000 8,000 
11 5,000 10,000 


*1 unit = 0.00001 mg. protein nitrogen. 


additional chemical could accomplish this result, the method was 
adopted.* 

Ragweed pollen extracts prepared with the improved gelatin mixture 
were administered to thirty-five hay fever patients who had been re- 
ceiving maximumt doses of the regular gelatin-pollen extracts at 
monthly intervals. These perennial hay fever patients, selected because 
of their high degree of sensitiveness, accepted similar doses of this less 
viscous extract without any untoward effects, local or general. The doses 
ranged from 2,500 to 12,000 protein nitrogen units. While the majority 
of the patients received their injections at four-week intervals, some 
waited five to eight weeks before reporting for treatment. This lapse 
of time did not require a reduction in dosage. Fifty-five other rag- 
weed-sensitive patients were then treated preseasonally with the im- 
proved gelatin-ragweed extract. These patients consisted largely of 


*This same modified gelatin medium, incorporated with epinephrine, due to its 


greater ease in handling, has been found to be superior to the gelatin-epinephrine 
preparation previously described. 

+Maximum dosage is the dosage which. if exceeded, is likely to induce a marked 
local or constitutional reaction. 
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those who were unable to undergo satisfactory treatment with the 
aqueous extracts because they demonstrated a high degree of sensitive- 
ness to the pollens. Each patient was tested intracutaneously with the 
aqueous ragweed pollen extract and also with the gelatin extract. Prae- 
tically all of the patients gave identical reactions with both extracts. 
The patients were classified as A, B, or C according to the degree of 
reactivity indicated by the tests: A, being the most sensitive, and C, 
the least sensitive of the groups. 

In treating the patients we followed the sehedule previously used with 
the original gelatin extracts (Table IT). The Class A patient received 
25 units as an initial injection, and the Class B or C patient, 50 units. 
The increases in dosage were generally followed, but at times were 
modified to suit the individual’s tolerance for the extract. The maximum 
dosages were determined by the local or systemic reaction. The Class C 
patient usually reached 5,000 protein nitrogen units at the eighth injec- 
tion and an average of 8,200 units at the tenth injection. The Class B 
patient reached 2,500 units at the eighth injection and an average of 
4,700 units at the eleventh injection. The extremely sensitive Class A 
patient reached an average of 2,200 units at the tenth injection. It is 
diffieult to achieve such high dosages in very sensitive patients with the 
aqueous extract. In fact, it requires twice as many injections of the 
regular standard aqueous extract to reach half the dosage attained with 
the gelatin extracts. In no instance were more than twelve injections 
required for a full course of preseasonal treatment (Table III). An- 
other important advantage is the ability to administer the gelatin-pollen 
extract in the prescribed doses at intervals greater than one week, in 
some cases as long as four weeks. It was also pessible to change directly 
from the old type to the new type of gelatin-pollen extract without lower- 
ing the dosage. 

TABLE LV 


RESULTS OF PRESEASONAL TREATMENT 


NO OR NO 5 OR 7 TOTAL 
SLIGHT | SEVERE LESS ype — EFFEC- 
TREATMENT NO. OF HAY HAY SEVERE a TIVE 
PATIENTS | FEVER FEVER DAYS RELIEF 
NO. | % | NO. | NO. | %_| NO % |xo.| % 
Gelatin-ragweed 55, 28 1509] 15 |27.3|) 5 |-9.1) 7 |12.7| 48 |87.3 
extract 
Aqueous ragweed 14 ]25.5] 7 [12.7] 20 [86.5] 14 |25.5] 41 174.5 
extract 


The fifty-five patients treated preseasonally with the improved gelatin- 
pollen extract consisted largely of the cases most difficult to treat because 
of their extreme sensitiveness or tendeney to constitutional reactions. 
Forty-eight of these fifty-five patients, or 87.3 per cent, obtained satis- 
factory relief, against 41, or 74.5 per cent, in a control group of fifty- 
five patients treated with the standard aqueous extracts (Table IV). 
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These results were determined by a study of the daily symptoms recorded 
by each patient. 

Of the thirty-five patients treated by the perennial method with in- 
jections of maximum doses of the gelatin-ragweed pollen extract, thirty- 
two, or 91.4 per cent, experienced effective relief, against 30, or 85.7 per 
cent, in a control group of thirty-five patients treated with the aqueous 
extract. 

The loeal reactions from injections with the gelatin-pollen extract at- 
tained their maximum size in about one-half to three hours after injee- 
tion. No loeal irritation or induration at the sites of the injection oc- 
eurred. While gelatin seems to be a suitable material for slow absorp- 
tion, it does not entirely eliminate constitutional reactions. When unto- 
ward reactions do occur, however, they are usually mild and delayed, 
occurring one to three hours after treatment when the patient is ne 
longer within access of an epinephrine injection. In only four highly 
sensitive patients did mild systemic reactions such as the appearance of 
hives over both arms, itching of the palms, stuffiness of the nose, slight 
sneezing or coughing appear following treatment (Table III, Cases 50, 
51, 538, 54). These reactions were not severe enough to require epineph- 
rine. Some of the patients might possibly have taken much greater 
top doses, but no attempt was made to increase the dosage as the ragweed 
concentration was often twice the amount attained with the aqueous 
extracts. 

SUMMARY 

1. A gelatin-pollen extract was prepared by combining the standard 
aqueous pollen extract with a gelatin mixture autoclaved at 20 pounds 
pressure for one and one-fourth hours. 

2. This gelatin-pollen extract jells at 5° C., but is much less -viseous 
at room temperature than the previously described gelatin mixture. 
It is, therefore, easier to handle in the hypodermic syringe and needle. 

3. This improved gelatin-pollen extract shows the slow absorption rate 
characteristic of the previously reported gelatin-pollen extract. 

4. The gelatin-pollen extract is especially useful for the treatment of 
patients so sensitive as to accept poorly the usual aqueous pollen therapy. 
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INHALATION OF OXYGEN AND 1:100 EPINEPHRINE 
HYDROCHLORIDE PLUS FIVE PER CENT GLYCERIN FOR 
THE RELIEF OF ASTHMATIC ATTACKS 


STEPHEN I). Lockey, M.D. 
LANCASTER, Pa, 


ATIENTS suffering from asthma have used various solutions of 

bronchodilator drugs by inhalation for many years. It is a well- 
known fact that severe paroxysms of asthma and coughing are often 
relieved by the inhalation of 1:100 solution of epinephrine hydro- 
chloride. Most patients use a hand bulb vaporizer that provides a fine 
vapor, suitable for inhalation. 

Richards, Barach, and Cromwell! have compiled the following limita- 
tions and disadvantages of 1:100 epinephrine solutions inhaled from a 
vaporizer: (1) It is usually employed for only a few seconds at a time, 
and the application of the vapor to the bronchial mucous membranes is 
therefore very often insufficient in the more severe asthmatic attacks. 
(2) The squeezing of the nebulizer and the repeated deep inhalations 
may be exhausting to the very ill and dyspneie patient. (38) 1:100 
epinephrine hydrochloride, on prolonged use, may be drying and irri- 
tating to the mucous membranes. (4) The solution, if used intensively 
or repeatedly over a long period, will in some cases produce undesirable 
systemic effects, such as headache, palpitation, nervousness, tremors, and 
So on. 

An effort to overcome some of these difficulties was made by Rich- 
ards, Barach, and Cromwell, who employed a simple technique of con- 
tinuous inhalation of vaporized 1:100 epinephrine. They used a pres- 
sure tank of oxygen with the usual reducing valve to regulate the flow. 
The outflow tube is attached to the vaporizer, and oxygen is run in 
at a flow sufficient to produce adequate vaporization. With a flow of 
4 to 7 liters per minute, 1 ¢.¢. of solution will be vaporized in from 
three to ten minutes. The patient merely holds the nozzle of the vapor- 
izer in his oral pharynx and breathes quietly. No additional effort is 
needed. Richards, Barach and Cromwell stated the following advant- 
ages of this technique: (1) A larger amount of solution is brought into 
eontaet with the bronchial mucous membrane than is possible with the 
use of the hand bulb. This is done without effort on the part of the 
patient in a severe asthmatic state. (2) Less irritating solutions with 
milder bronchodilator action are often effective in suppressing moderate 
asthmatie attacks when given by the continuous technique, whereas they 
are ineffective when used with the hand spray. This is of particular 
advantage in patients who suffer from dryness and irritation of the air 

From the Lancaster General Hospital, Lancaster, Pa 


Read at the meeting of iq Society for the Study of ‘Mithiie and Allied Conditions, 
New York City, Dec. 5, 1942 
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passages after inhalation of vaporized 1:100 epinephrine solution, or 
when constitutional side effects occur; especially if such patients have 
to use the spray frequently during the day and over prolonged periods 
of weeks and months. 


Fig. 1.—A, Eighty-gallon tank of oxygen; B, saddle for tank (Philadelphia Surgical 
Instrument Co., Philadelphia, Pa.) ; C, handle; D, flexible rubber hose; E, vaporizer. 


Careful questioning of patients revealed that the most frequent un- 
toward effects following the use of 1:100 epinephrine solution by either 
the continuous inhalation method, or hand bulb vaporizer methods were 
as follows: (1) dryness of throat, (2) irritation of throat, (3) nervous- 
ness, (4) palpitation, (5) nausea, (6) headache, (7) dizziness, (8) weak- 
ness. 

Individuals who used their hand bulb vaporizer frequently developed 
the above symptoms. The appearance of untoward symptoms in these 
individuals could be traced to the frequent inhalation of 1:100 epineph- 
rine in unsatisfactory amounts, and also to constricting effects of the 
drug on the mucous membrane, which in turn brings on dryness and 
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irritation. Dryness and irritation of the air passages also occurred in 
patients where continuous inhalation therapy was used. The incidence 
of occurrence, however, was much lower. 

Dryness and irritation of the anterior portion of the throat will often 
disappear if the patient swallows a few drams of warm glycerin imme- 
diately after inhalation of 1:100 epinephrine hydrochloride. It seemed 
possible, therefore, to prevent irritation and dryness of the tracheal 
bronchial tree by incorporating 5 per cent glycerin into the 1:100 
epinephrine solution. This was done. Then, sixty asthmatic patients, 
who were using 1:100 epinephrine hydrochloride solution by inhalation, 
were divided into two groups. The first group used 1:100 epinephrine 
with 5 per cent glycerin. The second group used epinephrine with- 
out glycerin. Both groups of patients were given charts on which they 
were asked to register their untoward symptoms. Irritation and dry- 
ness of the throat appeared 82 per cent less frequently in the group 
which used the glycerinized solution. Longer periods of relief were ob- 
tained and most patients expectorated more frequently and productively. 

Stability tests were performed on glycerinized solutions. Discolora- 
tion occurred at about the same interval of time in each preparation. 
Some of the material was stored in the refrigerator for one-, two-, and 
three-month periods. At the end of three months, the solutions were 
still effective. 

The elycerinized solution was also used in nine patients by means of 
the continuous inhalation method. Seven of these patients had pre- 
viously used the unglycerinized material. Inhalation did not bring 
relief in three of the nine patients, five received complete relief, and 
the other was undecided. 

Practically all patients who visit the clinic and use the hand bulb 
vaporizers prefer the glycerinized material. Any clinie dispensing 1 :100 
epinephrine hydrochloride in large amounts ean easily prepare the fol- 
lowing solution : 


Suprarenalin crystals 10 Gm. 
Sodium chloride 9 Gm. 
Chlorobutanol 5 Gm. 
Sodium bisulfite 0.9 Gm. 
Dilute HCL (10 per cent U.S.P.) 20 ee. 
Glycerin 50 
Distilled water, to make 1000 ee. 


Eight hundred fifty eubie centimeters of triple distilled water and 50 
c.e. of glycerin are heated to boiling to remove the dissolved air. The 
heat is shut off, and the chlorobutanol and sodium chloride are added. 
The solution is cooled to room temperature, and the sodium bisulphite 
is added. 

Ten grams of suprarenalin crystals are dissolved in 20 ec. of 10 per 
cent HCL and added immediately to the above solution. 


' 
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The pH is then adjusted to 3.0 (a fluctuation from 2.9 to 3.1 is per- 
missible). If necessary, a few drops of dilute sodium hydroxide solu- 
tion may be used to bring the pH to 3.0. In ease the HCL is a little 
weak, a small amount of normal HCL should be added. 


Distilled water is added until the volume is exactly 1000 ec. The 
solution is then filtered and filled into bottles (avoid the use of metal 
apparatus in the preparation of material). 


SUMMARY 


1. Epinephrine hydrochloride solution 1:100 is modified by the addi- 
tion of 5 per cent glycerin, which often presents irritation and dryness 
of the throat. 


2. Irritation and dryness of the throat occurred 82 per cent less fre- 
quently among the patients who used 5 per cent glycerinized 1:100 
epinephrine hydrochloride than when epinephrine hydrochloride 1 :100 
alone was used. 
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DISTRIBUTION OF ALLERGIC STATES IN SELECTEES 


Roserr W. EHypr,* AND Lowen Kinasiey, 
Boston, Mass. 


EPORTS in the medical literature concerning the relationship of the 

allergie states to the socioeconomic background of the patient are 
for the most part conflicting, and few facts have been brought forward. 
As a result, it has been assumed by most writers that there is no 
parallelism between allergy and the socioeconomic status of the indi- 
vidual. 

Some investigators, however, hold definite views on this subject. In 
1876 Beard! stated that hay fever was almost unknown among the poor 
of the large cities, and as recently as 1910, Yonge? and 1925, Comby® 
expressed the opinion that hay fever was a disease of the educated 
classes. Similar views had been voiced by Bostock* in 1804, and by 
Phoebus’ in 1862. On the other hand, Vaughan,® in 1939, said that 
allergy is to be found in all social strata to a like degree, even though 
he, himself, found in a survey of a small farming community that 10 
per cent of the people therein suffered from some major form of al- 
lergv—the highest incidence reported up to that time in any community. 
Walzer* found no evidence that asthma and hay fever were more fre- 
quent among the rich than among the poor, although he did point out 
that in the First World War asthma seemed to be more prevalent among 
draftees from rural sections of the country. 

Previously no studies appear to have been made of a large random 
sample of individuals from diversified areas, including both urban and 
rural communities, industrial and residential sections and varied na- 
tionalities. 

Such a study has heen made at the Boston Recruiting and Induction 
Station where many thousands of men from eastern Massachusetts 
were examined under standard conditions. The rejection rate—and 
thus, within reason, the prevalence of the allergic states in males—was 
correlated with the socioeconomic background of the individual, accord- 
ing to the community from which he came. 

These men—60,000 in all—were examined during the winter, spring, 
and summer months. The age limits of the first 6,000 were 21 to 34 
years; of the remainder, 21 to 44 vears inclusive. The area from which 
these men came is that portion of Massachusetts within a 30-mile radius 
from the coast line, as well as Nantucket and Martha’s Vineyard. The 
population distribution, at its greatest in Metropolitan Boston, includes 

From the Boston Recruiting and Induction Station. 

Read at the meeting of the Society for the Study of Asthma and Allied Conditions, 


New York City, Dec. 5, 1942. 
*Major, Medical Corps, United States Army, Boston. 


386 


HYDE AND KINGSLEY: ALLERGIC STATES IN) SELECTEES 387 
four other cities with over 100,000 population, five with more than 
90,000 and five with over 25,000. There are also represented such 
sparsely populated areas as Cape Cod, and the regions beyond the limits 
of the densely populated cities immediately north of Boston. A great 
variety of industries are represented. Several coastal towns still retain 
their original occupation of fishing. In the north and west of the area 
investigated are small farms. Manufacturing industries of all types are 
seattered throughout both the large and small cities. The people of 
the area studied represent a wide variety of nationalities. Some com- 
munities are almost purely of English stock, now of the sixth or seventh 
generation in this country; others—particularly those of dense popu- 
lation—are of almost completely foreign parentage. 

It is true that the densely populated industria! areas outweigh, in 
the matter of number of selectees examined, the rural and semirural 
areas, but the number in each area is of sufficient magnitude to be of 
statistical value. 

Each ‘‘ecommunity,’’ represented by a local board, was classified ae- 
cording to the amount of welfare paid per capita, the density of popu- 
lation, the type of industry and housing, and the nationality of its 
populace. By summation of the following components, each given 
equal weight, a rating of ‘‘desirability’’ was arrived at: (1) class, 
(2) medieal care, (3) education, (4) recreational facilities, (5) density 
of housing, (6) publie works, and (7) welfare. Data for these classifica- 
tions were taken from town reports, Lambie,* Boston Council of Social 
Agencies,’ and our own social surveys. 

Each rejection rate was plotted against ‘‘desirability’’ and also 
against density of population or housing; first, the general rejection 
rate, second, that for allergic states, and third, as a control, that for 
neurocirenlatory asthenia—a condition for which the rejection rate was 
of the same magnitude as that for allergy. 

All examinations were conducted by a team of civilian internists un- 
der the supervision of the same Medical Officer in Charge, and in all 
instances the standards of Mobilization Regulations No. 1-9'° were fol- 
lowed, which specify: 

Class 1-a (qualified for general military service): May inelude eases 
ot hay fever, unless severe, and of acute eczema. 

Class 1-b (qualified for limited service only): May inelude cases of 
severe hay fever, and chronic asthma which is mild and which has not 
prevented the registrant from successfully following useful vocations 
in civil life. 


Class 4-f (disqualified for military service): Includes cases of 
chronic asthma associated with chronie bronchitis and emphysema, ex- 
cept as stated above, and of allergic dermatoses if severe and not easily 
remediable. 
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On Mareh 15, 1942, there were changes in Mobilization Regulations 
No. 1-9 to: 

Class l-a: May inelude hay fever if mild, acute eezema if mild. 

Class 1-b: May include hay fever if moderate. 

Class 4-f: Includes cases of hay fever if severe, allergic dermatoses 
if severe and not easily remediable, and bronchial asthma. 

It is to be noted that the latter standards are more strict than the first, 
since they disqualify all bronchial asthma and severe hay fever. 

Approximately 6,700 men were examined under these revised regula- 
tions. The difficulties of diagnosing allergic states in a busy induction 
station have been discussed elsewhere.’! The criteria for diagnosis are 
essentially the same as in general practice although, of course, the com- 
paratively less reliable history of the registrants, and the relative lack 
of laboratory facilities render accurate diagnosis difficult. 

The results of the examination were as follows: 


Total number of registrants examined 60,000 
Total number of rejections 21,500 
Number of rejections for allergic states 495 

Primary Secondary 

Cause Cause* 
Bronchial asthma 355 83 
Hay fever, severe 22 10 
Eezema, atopic 7 q 
Dermatitis of allergic nature 11 1 
Angioneurotic edema 2 


Thirty-nine selectees were rejected for migraine, regarded by some 
as an allergic manifestation. These rejections are not included in this 
list nor are those termed by some *‘gastrointestinal allergy’’; these 
latter were usually rejected under the heading ‘‘ gastric neurosis.”’ 

When these figures were correlated with the various classifications 
of communities, the findings were as follows: Neither the rejection 
rate for allergic states nor that for the control, neurocireulatory 
asthenia, varied to any significant degree with the amount of welfare 
paid out per capita in the community, whereas the general rejection 
rate, unvarying through the low welfare groups, rose sharply from 34 
per cent to 41 per cent in the highest welfare communities. 

Nationality per se did not appear to affect the rejection rate for any 
one condition, nor did any of the various types of industrial activity, 
except that registrants from farming districts were rejected more fre- 
quently for allergic states (1.4 per cent) than those from any other 
type of district (average 0.9 per cent). This farming group was not 
entirely satisfactory as no community in the area was completely so 


*A “secondary” rejection indicates simply that the allergic state was not the sole 
cause for rejection even though, alone, it would have been sufficient to disqualify. 
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occupied. The comparatively high rejection rate for allergy among 
farmers tends to substantiate Vaughan’s finding, although it is to be 
noted that his rate (10 per cent) is much higher, because he ineluded 
allergic states of lesser degree in a strictly rural population. 

All communities were classified according to the type of housing— 
ranging from one-family, semirural areas, to those of the dense tenement 
districts where there were more than two hundred persons per acre, pre- 
dominantly Italian, Irish, Russian-Jewish or mixed foreign nationalities. 


CHART I 
HOUSING AND REJECTION RATES 
Co) Rejections per 10 men examined 
GHB Rejections for allergic states per 100 men examined 
Rejections for neurocirculatory asthenia per !00 men examined 
4.0 
32 * 
< 
28 
Z 244 
fe) 
= 2.04 
t6 
ur 
a 
0.8 
0.4 
0.04 
TYPE OF 1- family I- family | and 2 2 and 3 Crowded 
HOUSING semi-rural residential family family and tenement 
tenement 
EXAMINATIONS 
\N EACH GROUP 3,700 5,914 17,480 11,202 7.250 


Fig. 1. 


Krom Fig. 1 it may be seen that the prevalence of disqualifying 
allergic states is definitely highest (1.4 per cent) in the one-family semi- 
rural areas, and lowest in the crowded tenement districts (0.6 per cent). 
— The low incidence of allergic states in the poor, overcrowded tene- 
ment areas tends to confirm the opinion of Beard,' Bostock,‘ and 
Phoebus® that the poor are less likely to have allergic conditions; but 
as this low rate appears only in the very poor of the slum tenement 
areas, and not in poor semirural areas, it suggests that the incidence of 
allergic states is not related to poverty per se. The control, neuro- 
eireulatory asthenia, showed no significant change from district to 
district. The total rejection rate was high in the semirural areas, lowest 
in the one-family residential areas, and thereafter rose steadily to its 
peak in the registrants from the crowded tenement districts. 


A classification of communities was also made using those factors 
which might be considered indices of their socioeconomic standing— 
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namely, class, medical care, educational and recreational facilities, 
density of housing, public works, and the amount of welfare expended 
per capita. Each community was given a rating on the basis of the 
combined score of the total indices, the best community from the socio- 
economie viewpoint being rated 7; the least desirable 30 or over. 
From Fig. 2, it is seen that the rejection rate for allergic states was 
fairly constant until the least desirable communities were reached; 
there was then a sharp drop from 0.8 per cent to 0.4 per cent. The 
control, neurocirculatory asthenia, showed no significant change in rela- 
tion to desirability. The general rejection rate rose steadily from 29 
per cent in the ‘‘most desirable’? communities to 44 per cent in the least. 


CHART II 
“DESIRABILITY” RATINGS AND REJECTION RATES 


CJ Rejections per 10 men examined 
GEE Rejections for allergic states per 100 men examined 
Rejections for neurocirculatory asthenia per 100 men examined 


4.04 
3.64 
3.2 
264 
24t 
= 2.0 
> 
1.2 
0.8 
1a 
0.0 
DESIRABILITY 7-14 15-18 19-21 22-25 26-29 30-UP 
RATING (Most (Least 
desirable) desirable) 
EXAMINATIONS 
IN EACH GROUP 6,356 8,070 ‘3.743 15,282 9,187 6.037 
Migs 


As the preceding work was based entirely on studies of allergie states 
of such severe nature as to be disqualifying for military service, it was 
conceivable that the facts learned might not apply to the entire range 
of less severe allergic states, hence a preliminary survey has been made 
on this with the following results: 

Of 2,450 consecutive selectees questioned as to whether they had ever 
suffered from hay fever, asthma, hives, or eczema of any degree, 222 
(9 per cent) reported that they had. These cases were classified by 
boards (communities). The prevalence so found declined gradually 
from 12 per cent in densities of less than 2,000 per square mile to 5 per 
cent in densities of over 20,000 per square mile, and from 12 per cent 
in the most ‘‘desirable’’ groups to 6 per cent in the least ‘‘desirable.’’ 
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This serves to bear out the relationship of the allergic states to socio- 
economic factors previously shown. 


DISCUSSION 


It has been shown that the rejection rate for severe allergic states 
varied according to the type of housing, being highest (1.4 per cent) 
in undesirable tenement areas. Classifications on other social factors 
served largely to substantiate this conclusion. In the lowest community 
strata, however, the rejection rate was only 0.4 per cent—one-half of the 
average. 

No significant conclusion could be drawn from the study of various 
occupations except that all types of industries seemed to fall close to- 
gether near the median, although farming was high. <Any differences 
found in nationalities could be explained more easily on the basis of the 
previously presented facts on density and housing than on any factors 
intrinsic in the nationalities themselves. 

Some of this study necessarily is of a tentative nature. All the facets 
as to nationality and industry require an individual rather than a 
community survey to arrive at final conclusions. The necessity for a 
study of the flora of each complete area, with more specific data as to 
prevailing winds, is seen to be necessary. Only by taking pollen and 
mold counts in all areas studied could facts be determined which would 
explain our findings on the basis of exposure to air-borne allergens. It 
does, however, seem logical to explain the variations in prevalence 
largely on the basis of exposure to air-borne allergens; for a person 
living in a semirural region is in more direct contact with more plant 
and animal emanations than the tenement dweller, surrounded by high 
buildings and pavements, which not only diminish direct contact with 
air-borne pollens but also filter them out as they pass across the city to 
the tenement area which is its dense inner core. 

A few other explanations should be considered. Is not the consump- 
tion of highly antigenic foods (milk, eggs, fish, meats, chocolate) higher 
in rural and better class areas than in poor tenement areas? Could 
the mold spores in old houses with damp cellars, found especially in the 
country, be of significance? The hereditary nature of allergic states 
seems well established,!? and as people in rural communities are more 
closely inbred, having less chance of marital selection than those in 
dense urban communities, a greater prevalence of allergic states might 
be expected in rural areas. Or must we look stil! further for the ex- 
planation of our findings? 

CONCLUSIONS 


lL. i 60,000 consecutive examinations of selectees at the Boston 
Recruiting and Induction Station, 495 were disqualified for general 
military service because of severe allergic states. These examinations 
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represent an excellent random sample of the male population of age of 
military service. The rejected cases were classified according to the lo- 
cal boards (communities) from whieh they came. A social study was 
made of all the communities, and each was classified as to nationality, 
socioeconomie status, welfare, occupation, housing, and density. 

2. The total rejection rate was high in the semirural areas, lowest in 
the one-family residential districts, and rose again steadily to its peak 
in the registrants from crowded tenements. 

3. The rejection rate for neurocireulatory asthenia, used as a control, 
showed no significant variation from one community to another, regard- 
less of socioeconomic aspects. 

4. The prevalence of disqualifying allergic states was constant in 
many socioeconomic backgrounds, but there was a definitely increased 
prevalence of severe allergic states in semirural communities, and a 
greatly decreased rate in crowded tenement districts. The need for 
further study of individual cases of allergie states is shown to be neces- 
sary for further socioeconomic correlation. 
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THE MANAGEMENT OF PRETREATED (RAGWEED) POLLEN 
PATIENTS DURING THE ACTIVE SEASON 


ABRAHAM CoLMEs, M.D. 
Boston, Mass. 


HE technique of pollen therapy has been well standardized. Whether 

one pursues the preseasonal or perennial methods of treatment, all 
workers agree on the specificity of the procedure, on the individualiza- 
tion of the patient’s needs, and on the importance of reaching an opti- 
mum dose before the active season begins. There is no unanimity of 
opinion, however, on the management of the patient after the onset of 
the season. Most workers continue with weekly pollen doses through- 
out the season on the assumption that if treatment be stopped too early, 
the rapid loss of tolerance may find the patient at a low level of protee- 
tion when the season is at its height. Duke,| Thommen,? Feinberg,’ 
Tuft,* and Hansel’ uphold this view. 

Others, particularly Vaughan,® contend that the tolerance acquired 
through months of preseasonal therapy should carry the patient safely 
throughout the pollen season. In support of this hypothesis is the fact 
that in perennial therapy most patients tolerate a fixed monthly dose 
without any untoward reactions. None of the instances, however, are 
supported by statistical data. Figures are lacking. 

Another observation, made by Rackemann‘ in 1929, is quite to the 
point. He states that some of his patients did better when their treat- 
ment ceased early than they did in other years when they continued to 
receive doses throughout the season. 

During recent years, in studying end results in pollen therapy we 
came across similar instances of better end results when ecoseasonal 
doses were omitted. This prompted a more direct investigation of the 
problem. 

The work was facilitated by a card system, which we have adopted 
during the past five years in studying end results in pollen therapy. 
On these cards patients record each pollen day as being either ‘‘good,”’ 
‘*fair,’’ or ‘‘bad,’’ and subsequently estimate the season as a whole on a 
similar ‘‘good,’’ ‘‘fair,’’ or ‘‘bad’’ basis. 

In 1941 and 1942, seasonal doses were omitted in a substantial group 
of pretreated patients with ragweed hay fever, while a similar ‘‘control’’ 
group continued to receive pollen doses throughout the season. Of the 
pretreated patients whose doses stopped about August 15, 61 returned 
their cards in 1941, and 62 in 1942. In the corresponding years, 72 and 
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40 patients respectively, who continued to receive doses throughout the 
pollen season, also returned their cards. 
The results in these two groups are tabulated in Table I. 


TABLE I 
No. OF RESULTS 
PATIENTS GOOD FAIR BAD 
1941 |Treatment omitted after 61 (26) 48% | (29) 48% (6) 9% 
August 15 
Treatment continued 72 (33) 46% | (25) 384% | (14) 20% 
1942 |Treatment omitted after 62 (25) 40% | (24) 40% | (18) 20% 
August 15 
Treatment continued 40 (10) 25% | (22) 55% (8) 20% 


All patients in these groups were seen in the clinic, and all received 
ample preseasonal or perennial treatment. By ample, we mean an aver- 
age of twelve to twenty doses, with a maximum dose within each pa- 
tient ’s tolerance reached before the onset of the season. 

We realize the inadequacy of the numbers upon which this study is 
based, but we find that the results noted correspond pretty well to the 
pattern established in other years when all patients received pollen 
doses throughout the season. 


TABLE II 
NO. OF RESULTS 
PATIENTS GOOD FAIR BAD 
Treatment continued through- 327 38% 49% 18% 


out the seasons of 19388, 
1939, and 1940 . 
Treatment continued through- 112 38% 42% 20% 
out the seasons of 1941 
and 1942 
Untreated during the season 123 41% 48% 16% 
1941-1942 


Table IT is a summary of such results in 1938, 1939, and 1940, con- 
trasted with treated and untreated patients in 1941 and 1942. 

The results in the seasonally ‘‘treated’’ and ‘‘untreated’’ groups are 
not impressive if one looks for marked differences in the percentages 
of ‘‘good,’’ ‘‘fair,’’ or ‘‘bad’’ eases. They are important, however, in 
that they indicate that patients who received ‘‘ample’’ protection before 
the season fare equally well, or even better, when treatment ceases with 
the onset of the pollen season. 

It is doubtful whether doses in half-strength given during the season 
are of any value at all. Patients receiving such doses run their course 
uninfluenced by such treatment. Particularly is this noticeable in the 
groups doing ‘‘badly’’ which continue to do ‘‘badly”’ in spite of the 
doses received. 
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On the other hand, those who brave larger doses during the active 
season often have symptoms which remain uncontrolled for the duration. 
This may explain the somewhat larger number of ‘‘bad”’ results in the 
group which continued with seasonal injections. 


From analysis of our data, there would seem to be several advantages 
in omitting treatment in pretreated patients with the onset of the 
season: (1) The patient has fewer visits to make to the clinic. (2) The 
burden on the clinic is eased. (3) Patients who stop treatment by 
August 15 fare as well as those who continue treatment. (4) The danger 
of overdosing during the season, with its unpleasant aftereffects, is ab- 
sent. 

We still have before us the problem of how to manage our therapeutie 
failures. The possibility of other existing sensitivities sounds inviting, 
but does not always conform to facts. Insufficient treatment is often a 
cause, but we must also reckon with the possibility of too much treat- 
ment, which may augment instead of decrease the patient’s sensitivity. 
Where the happy margin of adequate pollen protection lies is still a 
mystery. It is evident, therefore, that we still have a good deal to learn 
about hay fever. 

SUMMARY 


1. The management of adequately protected patients during the pol- 
len season has been evaluated in two groups of patients. 


2. In one group, weekly doses were continued throughout the pollen 
season, whereas in the other, treatment was omitted altogether after 
August 15. 

3. The two groups did equally well as shown by their reports. It is 
felt, therefore, that in preseasonally treated patients, the continuation 
of pollen doses throughout the season is of no particular value. 

4. Several advantages of discontinuing such treatment have been 


pointed out. 
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PULMONARY PATHOLOGY WITH SPECIAL EMPHASIS ON 
BRONCHIAL ASTHMA 


R. W. Lamson, M.D., E. M. Burr, M.D., AND M. Sticker, B.S. 
Los ANGELES, CALIF. 


N 1937 Butt and Lamson! summarized all cases of ‘‘fatal asthma’”’ 

in the literature, a total of twenty-seven males and twenty-three 
females, and added to this number the following unreported cases also 
with autopsy, namely, thirty-one males and seventeen females. It 
should be noted that this new series totaled but two less than all pre- 
viously reported cases. Further comparison of the two series indicated 
that they were almost identical from a clinical and pathologic stand- 
point irrespective of the type of asthma from which the patient suf- 
fered. In the period of approximately five years which has elapsed 
since this report, the authors have accumulated a still larger series, 
namely, twenty-five adult females and fifty-seven adult males, making 
a total of eighty-two, and four female children varying in age from 11 
weeks to 514 years. 

We have summarized the clinical and autopsy findings of these pa- 
tients, and a very brief abstract of the salient points is presented in 
Tables I and II. No patient considered in this new series has been 
reported in any other study. It should be noted that the patients are 
grouped according to the chronologic age for each sex, a method pre- 
viously used by us and by subsequent authors. An important heading 
in the tables is ‘‘the duration of dyspnea.’’ This is considered to be 
that period of time since the first attack of chest symptoms. An identi- 
cal period in two patients may, of course, represent a great variation 
in severity and frequency of symptoms, but in spite of this variation, 
it furnishes a valuable measure of severity. We cannot too strongly 
emphasize that every patient in this series had been diagnosed as hav- 
ing had asthma, and that this condition was in most instances given as 
the primary or secondary cause of death. Practically every medical 
service in the hospital thus contributed to these data. In the tables, 
we have indicated our opinion as to whether or not the patient had 
true asthma at any time, and in the next column, whether asthma 
actually caused death or was at least present during the last few hours 
of the patient’s life. We shall attempt to indicate the relationship, or 


From the Los Angeles County General Hospital, Santa Fe Coast Lines Hospital, 


and the Department of Medicine, University of Southern California. 


396 


i 


LAMSON ET AL.: BRONCHIAL ASTHMA 397 


rather the lack of it, of the duration of dyspnea and the extent of 
pathologie changes which were found at autopsy. Furthermore, these 
correlations will be considered for different age groups within the 
limits of our series. 

Before considering our new series in further detail, a brief summary 
of the literature since our original study was published seems in order. 
The first of these? actually was received for publication before our 
report appeared in print. The patient, a 40-year-old housewife, had 
had paroxysmal dyspnea during the last six years of her life. The 
possibility that this was based upon a circulatory dysfunction is indi- 
cated by the following excerpt from her history: ‘‘A goiter had been 
present for twenty-seven years. There had been some swelling of the 
ankle for eleven years, most noticeable at night. Since the attack of 
searlet fever in 1927, she had been moderately short of breath.’’ As 
further evidence in this direction, physical findings revealed the follow- 
ing: ‘‘Heart enlarged to left with systolic and diastoli¢ murmurs in 
the mitral area and a diastolic blow at the left border of the sternum.’’ 
Gross and microscopi¢e pathology revealed many of the supposed typi- 
eal findings of asthma, including plugging of portions of the respira- 
tory tree by thick tenacious mucus. We heartily agree with the com- 
ment in the author’s summary that ‘‘death appeared to be due to 
cardiac and general exhaustion,’’ and also that the syndrome asthma 
was in this patient cireulatory in origin, although she did not present 
the picture of typical cardiae asthma. 

The largest series which has appeared since May, 1937, was first 
reported by Thieme and Sheldon*® to the American Association for the 
Study of Allergy, in June, 1937. These authors subdivided their 
series of twenty-eight cases as follows: Group I: seven cases in which 
death ean be laid to asphyxia during a paroxysm of bronchial asthma. 
Group II: ten cases that had the clinical criteria of bronchial asthma 
but died of other causes. Group III: eleven cases showing pathologie 
changes suggestive of bronchial asthma, but in which death was due to 
other causes. We wish to emphasize a few points concerning each of 
these three groups. In their Group I, those who died of asphyxia, 
Patient 3 revealed mucus plugs throughout much of the respiratory 
tree; whereas Patient 4, who was 16 years older and had had asthma 
most of his 37 years of life, was found to have no mucus plugs. 
Hence, asphyxia may result without occlusion of the bronchial lumen. 
The last patient of this group, a 59-year-old man who had had ‘‘asthma’’ 
but thirteen months of his life, is very similar to the patient reported by 
Wiseman.? He apparently had had two episodes of rheumatic fever, 
which was undoubtedly the cause of the clubbing of his fingers and the 
gross cardiac enlargement. These conditions certainly greatly antedated 
the thirteen months of asthma, and vet microscopic examination revealed 
that ‘‘there was a very early bronchopneumonia in addition to the ecom- 
plete picture of bronchial asthma.’’ Here also, we believe. is another 


| 
t 


ALLERGY 


JOURNAL OF 


THE 


398 


SIIULYL 1OJOUIOSBA ‘YWA ! 


“oqE, 10 ayy 01 yNoyyAr 


s 
>IT pue ul pasn 


ut 
ou AUBUT JO PIMOT[OF “AYO ON ON ‘Ou aX CF €L 
‘sdsno YOULL, ON SOA ak 6L "Ik SF 
ssnid ‘IA 83 UNA [Buosveg SOA SOK OL 
UL ON ‘SIS 
swojduAs Jsayo pesneo—sisoydAy ‘osvostp PUB ON ON ak L 
91ND MOU, , CT-OL [BIBY “VATJISUOS SOX "Ik "aX 
OM} AoUBUSAd JO pus (Tq Sox SOA “ad CT "ak 
Aouvusoid SULINP “Gd SuBod [BAVAOS “AYO SOA SOK “aX 4 
SYJUOUL J [BULL] VY} PUB 0} OAISSOOXTT Sox SOA "ak 6T "aX 
puB puB ON ON | ‘OW ET 
“JOIPL UBITOSUOTL ON ON ‘oul F q 


SVA\ VNHLSY 


SISONDVI(, AHL WOHAY NI LINGY CZ ONV dO SNOILVNINVXG NI SONIGNIY LNVLYOINT 


I 


399 


: BRONCHIAL ASTHMA 


LAMSON ET AL. 


ey} Suronp 
ul uv 40 oy) st B ysaHsns CZ puv ‘Fz “es ‘1g “ET ‘ST ‘OL ‘ET ‘6 “2 
Pep OF PUB OF poynqijuos sup, umouy FZ pus ‘1g 

pessnid 901} 
JO SANOY OYA UL SUM ‘osoy} JO G UT ‘SeATT UL OOS JV PLY ao ATqissod ZT 
SALON 'IVNOLLIGGV 


AydosjsodA 20 savok OT | SOL “aX CQ ak FL GS 
Jo Surssnid 

‘OZIS | SHUNT] “AVATL JO “All YF JO ‘ssog “aX 99 

JO doueptad A[UO AUP Mo ‘SojequIp pur syaydouosg ON ON é "IX 0Z 
JO Surppoy pur 

Ut "ak BG LT 

dod} 


sjessea ArBuowNd 
“Suny, Jo sessoosqy ON ON | 8! 9 
(1G JO 4B , JO 
ovipawy uyey Aveuowynd proaqy ON ON Ik 0G 6F 8ST 
ovtpawy pue “AYO ING ON OL 6F LT 
PUB PTO ‘4A F JO Surqqnyy ON ON 1k G 6F 9T 
4 pue puw spRuowpnd 109 ON ON ak 6t 
“Bruowmnoud UL “AYO “AYO $480} ON ssOd If [I Lt el 
AIVIPLUL PUB ArvuopNd ON ON ak Lt 
= jo 
“OPIS JO 9HV JO pvojsul “AA (fq ‘onsva ON “AA OF IT 
= spuels ,,AU0jS,, 0} oNp JO soyouUBAG UOIS 
BT 
up puy “Gd peyidsoy 0} umowy ON “SSOd cr 8 
pue sisouqy Arvuowpng ‘eruounoud [Vy ON ON "Ik ae 
aAWLL | VANdSAC | (SUVAA) 
LV ADV 
VNHISV 


400 


VNHLSY dO SISONDVIG FHL WOHAA NI SATIVA, LTNGY LE dO SNOLLVNINVX AYOLSTIH NI SONIGNIA LNVLYOdWT 


Il 


| 
| 
| 
| 
i] 
| 
| 
| 
| 
| 
il 
| 
| 
|] 
| 
i} 


401 


BRONCHIAL ASTHMA 


LAMSON ET AL. 


Snid on pay 9013 Jo soypouBiq ‘popuedxa 


pue ‘ayo ynq JO ssurpuy ‘popuedxosao 

A[poyavur ssunyy autsoanded yonur 00} puv SI ‘ay TE yeydsoy uz] 99 8F 
Auvyy javoy Jo saoquieyo [PTY 10 Yyoom [Buy 

SOPOMpUOAG UL JO oy JO OUON,, ‘Saqoy 

tyouoiq ut ssnid oN Fo 

ssnjd ou—pouoyory} 00.14 

‘epujuea yo “Gq 0} snoradid ,ayoug,, ON ON "ak FF 

youyw ‘pessnyd ‘snourunjoa ssunry ‘sanoy Moz 0} UMOUY ON 19 OF 

[Rueponp Z JO oynoy 

‘spossoa JO OAISUBIXG [BROISNTY ON ON "Ik 09 LE 

uo jou gsdy sosuy jo Surqqnyy ‘Gd YSnoo SAGO A 09 

Jo JO Surqqnyo poyrepy “Ad OE YSnoo ON ON "ak 6¢ 
sessoosqe ofdiypnur 

SNONUL YIM Po[[y Soporyouosg? 

‘SOA[CA “AYO PosouseIp JoA puv ‘un QZ 07 UMOUY ON ON é 6¢ 
 wotsnpooo BOR FO 

YIM ‘our g SFT JO “wu eaoqe puv UO Gd ON ON “ak T gc PAS 

“YM ISBT (Tq 210A0g ON ON | ‘our ¢-Z te 

“yy “perydosy 

SUBULLOJOp ‘ssn{d on 


THE JOURNAL OF ALLERGY 


402 


woyduds ay} Suronpoid ur 
Aaepuooas yueysodurt ue 10 oy} st B Lo pus ‘Te “LF ‘bE ‘LE ‘ce ‘ee “SE ‘Ts ‘OS ‘LT ‘OT ‘FL ‘9 
s, sisotuovounoud jo sayduexe snonoidsuos ¢¢ pue ‘og ‘ef “¢ 


= 


S, quoted JO sunoy MoF 
oy} ur juosord sem yt ‘(dnoad opewoy oy} UL SB G UT ‘e[GBUo} SBA JO ‘soouvysul UT 


SaLON 'TIVNOLLIGGV 


Areuowynd Jo oy} JO Surusyoly} 
“SUIMO}JOS JO PUB SULLIROS [BIPABIOATL SULJ[NSEA 
“Td Z-T PUB JURpUNpod stsouseIp ABI-X 
pey ouo ‘Suit Vou OMY, FO a} 
JO 
[Buel 
pue shonw snomeusy, “AA fF Gq “AA OT 
Jou ynq 
SNOLBUS} YIM puke pepurdxeseao ‘oursydourds woaz Jory 
-oy ‘4A “UA GZ “AA OE ‘saved [OYOOTR 
BUIYYSB, , 
PIO. ‘stsoydAy JsoyQ ‘our g Jo “ay QF ATMO 0} UMOWY 


SMYUVWaAY 


ON oN #8 L¢ 

oN oN 8L 9¢ 

ON SOK "Ik BF OL ce 

ON "ad GL Fe 

ON é GL 

ON CT IL ze 

ON ON 89 I¢ 

ON 19 o¢ 

HLVaAd 

AWLL VANdSAC | (SUVHA) 

MO HALIM ANV do HLVaad Ld 
LV ADV 

VNHLSV 


a, LNOO—IL AAV, 


LAMSON ET AL.: BRONCHIAL ASTHMA 403 


example of a circulatory dysfunction causing paroxysmal dyspnea indis- 
tinguishable from that seen in true allergy. 

In Group II, two patients failed to show any of the pulmonary changes 
described for the previous group. One of these, a 47-year-old man, had 
had asthma for twenty-five years which appeared to be on an allergic 
basis; the other, a 35-year-old woman, had had ‘‘asthma,’’ probably 
also on an allergic basis, for a number of years during the summer 
months. Eight of the ten patients showed one change in common; that 
is, hyaline thickening of the basement membrane. From this series 
they suggest that bronchial asthma may occur without leaving perma- 
nent pathognomonie changes. 

In the control group, IIT, all eleven individuals showed the hyaline 
thickening mentioned above. There was no constant association with 
chronic upper respiratory disease, nor was suppurative pulmonary 
disease a frequent cause of death. While the history for each patient 
in this group may not be adequate, at least there was no evidence from 
it or any other source that any patient had bronchial asthma. 

The most recent series* adds seven case records to the fast growing 
literature on the subject. Each patient died in status asthmaticus. In 
five of the seven cases the heart was entirely normal, and autopsy re- 
vealed no important cardiae lesion in any patient. This author, as 
well as ourselves, agrees with Alexander’ that ‘‘the inereased intratho- 
racic pressure which occurs during an asthmatic paroxysm may impede 
the return of venous blood, and that the work of the heart thereby 
actually may become diminished.’’ Another small series® with post- 
mortem reports, and a considerably larger group studied from a e¢lini- 
cal standpoint revealed, in a vast majority of the patients, normal or 
irrelevant findings in the heart. Another moot question was consid- 
ered by Craige* who stated that ‘‘the blood showed a high eosinophile 
count in only two eases, 11 and 4 per cent, respectively. In the other 
four in which blood counts were recorded, the eosinophiles averaged 
2 per cent.’’ Our findings, though more extensive, are in keeping with 
his data. 

After studying these case histories and post-mortem records in minute 
detail, and comparing them with our own series published in 1937, we 
find that we are still in accord with Tuft,’ who lists as follows the pul- 
monary conditions which may simulate asthma: ‘‘(1) Chronie bron- 
chitis; (2) the type of asthma which accompanies pneumoconiosis; (3) 
periodic or recurrent cough; (4) (a) tumor masses or foreign bodies 
outside the bronchial tree, such as enlarged tracheobronchial glands, 
aneurysm, and neoplasm, (b) masses inside the tree, such as foreign 
bodies, inflammatory conditions, and other causes of obstruction; (5) 
asthma in children, which at times may simulate pneumonia, and vice 
versa.”’ 

Our series of four children seems inadequate as a basis for conclu- 
sions, but because of the paucity of such reports in the literature, these 


404 THE JOURNAL OF ALLERGY 


eases should be recorded. We are, of course, familiar with the work 
of Waldbott,* and if any comparison of our cases with others is justi- 
fiable, we conclude that ‘‘general lymphoid hyperplasia’? with or with- 
out persistent thymus is rarely a causative or coexisting factor in sueh 
fatalities. 

In discussing our new series in more detail, the females will be con- 
sidered first. The last patient in this group was from the Medical 
Services at the Santa Fe Hospital; all others were from the General 
Hospital. The average age was 46.2 years, which is in general agree- 
ment with 43 years, the average of cases reported prior to 1937, and 
with our own series reported at that time in which the average age 
was 49.4 years. Eleven of the twenty-five females were older than the 
average for the group. Seventeen adult females possibly had asthma 
at some time during their lives. Fourteen of these gave a definite date 
for onset, and the average duration of dyspnea in these was 19.14 years. 
As this varied from 6 to 65 years, the average bears little relationship 
to the extremes. Two additional patients belong in this group, but 
the ‘‘duration’’ was indefinite. In Table I we have called attention to 
some of the striking points for the more instructive cases. 

The larger of the two groups, namely fifty-seven males, consisted of 
patients from two sources. Three patients (22, 42, and 52) were from 
the Medical or the Allergy Service at the Santa Fe Hospital, and the 
remaining fifty-four were from the General Hospital. The average age 
at death in this group was 55.45 years. This is slightly in excess of the 
average for those reported prior to 1937 (48.3 years), and for our 
original series published at that time (52.1 years). In twenty-four 
males in this new series asthma could not be exeluded, and twenty of 
these made a definite statement regarding the onset of his asthma, from 
which data the duration of symptoms was found to average 29.45 years. 
This exceeds the average duration determined for the females, but in 
both groups this factor is difficult to evaluate because of the vague 
answers concerning this feature, such as ‘‘years’’ or ‘‘all my life’’ 
which may be obtained even though a most careful history is taken. 
It would seem that all studies are in agreement that the average age 
at death is somewhat greater for males than females, although in gen- 
eral the life expectancy is greater for the latter group. 

For the males also we have attempted, in Table IT, to indicate some 
of the striking points for the most instructive cases. In addition, we 
wish to emphasize the following: Patient 1 was from several stand- 
points the most interesting case among the entire series of adults. He 
was in the hospital less than fifteen hours and from the very first, eon- 
siderable cyanosis and distention of veins of the forehead and neck 
were evident. Although dyspnea was present, it was not severe until 
eight hours before death, when he very suddenly developed extreme 
dyspnea accompanied by clonie convulsions, and the most marked 
eyanosis of any patient in the series. Findings in his left chest sug. 
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gested a pneumothorax, and on the right, moist rales were noted. 
There was absolutely no history of asthma prior to the present illness, 
and except for occasional attacks of bronchitis during the last three to 
four years, his general health had always been good. The gross path- 
ology failed to reveal a pneumothorax, enlarged tracheobronchial 
lymph nodes, mucous plugs, or any other condition to account for the 
evident asphyxia. The pulmonary vascular tree appeared normal. By 
gross as well as by microscopic examination, interstitial emphysema 
was excessive. There was a thick hyaline basement membrane, thick- 
ened edematous congested alveolar walls, and the submucosal tissue 
was filled with inflammatory cells. Whatever this patient’s condition 
was, and it certainly was not asthma although it was so designated, 
it apparently existed but a few weeks; and in spite of this, it produced 
some of the clinical and several marked pathologie manifestations fre- 
quently found in patients with protracted asthma. 

Several internists examined Patient 2 and agreed that he did not 
have asthma terminally. Except for the rarity of eosinophiles among 
the infiltrating cells, the microscopic, as well as the gross pathology, 
revealed many of the so-called typical signs of asthma. Areas of 
atelectasis were identified in the lower lobe posteriorly and this con- 
dition rather than a true pneumonia may account for febrile episodes 
so often seen among asthmatic patients, especially during the fall and 
winter months. Female Patient 1 and male Patients 6, 8, and 10 are 
others who did not survive the febrile episode. 

Patient 3 was under the care of the Allergy Clinie for approximately 
two years, and for the last four or five months of his life was an in- 
patient on the allergy service. At no time did we consider that he 
had a true asthma, and complete allergic tests made in 1939 were nega- 
tive. During his final hospitalization, he presented a real diagnostic 
problem, and was seen in consultation by several specialists in diseases 
of the chest, and by some of the more prominent internists of the city. 
The diagnoses varied from asthma, pneumonia, tuberculosis, bronchio- 
genie carcinoma, to Coccidioides. Post-mortem findings revealed marked 
atelectasis of the greater portion of all five lobes of his lungs. In the 
few remaining areas not so involved, the tracheobronchial tree ap- 
peared comparatively normal. Microscopie studies revealed marked 
interstitial changes consisting especially of an enormous increase in 
fibrous tissue. 


Patient 4 emphasizes how a minimum of clinical involvement may 
influence the pulmonary findings. Three episodes of bronchitis during 
a one-year period produced in him marked thickening and hyaline 
changes in the basement membrane and a striking increase in the 
smooth muscle of the bronchi. On the other hand, male Patient 25 had 
‘fasthma’’ 41 of his 53 years of life, and yet the changes in the heart 
and vessels and in the lungs were at a minimum. 


406 THE JOURNAL OF ALLERGY 


Several authors have emphasized that mechanical causes, such as 
distortion of the thorax (male Patient 24 and female Patient 7), or 
pressure from without the bronchial tree, may produce the signs of 
asthma. Male Patients 9, 38, and especially 48, and undoubtedly others 
in the series, typify those in whom the symptoms were due to the latter 
condition. Such causes of pressure may, in addition, interfere with 
the function of the pulmonary vascular apparatus and thus further 
complicate the picture. Marked abnormalities of this system alone 
may produce asthma. Syphilitie aortitis alone (as in 29, the only 
Ethiopian male) or with aneurysm (32) may be an important or even 
the primary cause of attacks of paroxysmal dyspnea. Rheumatic heart 
disease or other involvement of the valves of the heart antedated the 
‘fasthma’’ in an unusually large number of this series. In the presence 
of these or other diseases of the heart, and in the absence of any signifi- 
eant evidence of allergy, we believe the asthma in such a patient (see 
examples at the bottom of each table) to be a symptom of the cireu- 
latory dysfunction. Pulmonary fibrosis of one type produces miner’s 
asthma, and we have in this series at least four patients of this type. 
When the fibrosis is the result of long-standing pulmonary tuberculosis, 
asthma may also result; examples of these are Patients 12, 18, 19, and 55. 

In our earlier paper, the rarity of signs of bronchiectasis, by gross 
as well as by microseopie study, was emphasized. This statement was 
made in spite of many clinical and x-ray diagnoses to the contrary. 
In our new series the condition occurred several times, but in most of 
these instances (7, 23, 24, 50, and 56 for example), the asthma was of 
relatively short duration, and it is very evident that bronchiectasis 
antedated this condition. It certainly was not the result of asthma but 
probably the cause of that syndrome. 

In several patients (Males 16, 23, 35, and 36), clubbing of the ex- 
tremities was noted, a condition which is practically unheard of in true 
asthma, and in fact is relatively rare in most of the other types of 
paroxysmal dyspnea. It would appear that this condition and asthma 
are manifestations of a similar etiology. 


SUMMARY 


1. In addition to our original series—thirty-one males and seventeen 
females—of so-called ‘‘fatal asthma,’’ we wish to add an entirely new 
one which has been accumulated in the past five years. Each indi- 
vidual has been subjected to a more critical post-mortem examination 
because of the interest created by our original work. The new series 
contains four female children, twenty-five adult females, and fifty- 
seven adult males. None of these case records has been previously 
published. 

2. The diagnosis of ‘‘asthma’’ has been made on each patient and 
frequently has appeared on the death certificate. We have carefully 
reviewed the records for each patient and have indicated in the chart 
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whether the diagnosis was at any time tenable, and if so, whether the 
condition was present in the last ten to twelve hours of life. A great 
majority of these individuals have been under our personal observa- 
tion for an extended period of time. 

3. The series of four children seems too small a group to permit many 
con<lusions, but they have failed entirely to demonstrate evidence of 
**oeneral lymphoid hyperplasia.’’ 

4. The adult females averaged 46.2 years at death, and this figure 
is approximately a mid-point between the average of all cases pub- 
lished prior to 1937 and our series of forty-eight patients reported at 
that time. The duration of dyspnea in those who probably had had 
asthma varies from six to sixty-five years with an average of nineteen 
years. Protracted and rather typical asthma may leave few stigmata 
in the pulmonary tissue. In others, atypical asthma of relatively short 
duration may result in many changes in the lungs. In but seventeen 
of the twenty-five patients in this group did the diagnosis of bronchial 
asthma appear possible. 

5. The male patients were similarly grouped and their average age 
at death was 55 years, a figure considerably in excess of the average 
of 48 years which represents all cases reported prior to 1937, and still 
somewhat in excess of the average age of 52 years for our original 
series published at that time. Although, in general, the life expectancy 
of females is greater than that of males, the trend seems definitely to 
be the reverse in our own as well as other series of ‘‘fatal asthma.’’ 
In approximately 42 per cent (twenty-four patients) of the males, it 
appeared that asthma had been present at some time during life. In 
fact, it averaged approximately thirty vears in duration. 

6. A wide variety of conditions simulated the clinical and pathologic 
findings of asthma. Among the male patients especially, these condi- 
tions may have been present in many instances for a long period before 
the onset of asthma. They varied from most marked interstitial em- 
physema in the youngest male, to extensive atelectasis of all five lobes 
in the third male of the series. As other examples of the predisposing 
conditions, one might mention distortion of the thorax and pressure 
from without the respiratory and pulmonary vascular tree, as well as 
conditions due to actual diseases of the lung and of the heart and great 
vessels. Pulmonary fibrosis due to a long-standing tuberculosis or 
pneumoconiosis, as well as proved bronchitectasis are some of the more 
common pulmonary conditions which have induced the symptoms of 
asthma. Rheumatic heart disease of long duration, as well as hyper- 
tension and syphilitic aortitis with or without aneurysm, are the more 
conspicuous among the circulatory dysfunctions which engender asthma, 
and this condition may be clinically a counterpart of true allergic 
asthma rather than the orthodox cardiac asthma. 

7. Conspicuous abnormalities of the heart and circulation rarely, if 
ever, result from bronchial asthma. 
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8. A considerable number of patients in this, as well as in other 
series, died shortly after the use of morphine sulfate. It would appear 
that this drug is definitely contraindicated, although it must be ad- 
mitted that several individuals were in a near moribund state when the 
drug was employed. 

9. We are in complete accord with the concise conclusion of Tuft* 
that ‘‘there is at present no known pathologic picture either gross or 
microscopic which may be considered characteristic or pathognomonic 
of asthma.’’ 
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DISCUSSION 


Dr. Harry L. Huser, Chicago.—As I heard part of this paper at 
Little Rock, I am familiar with some of it. I have questioned a good 
deal the diagnosis of asthma in many of these patients. As I look back 
over the time that I took to find seven patients with asthma who were 
satisfactory as subjects for pathologie study, it took about four years. 

As to the question of changes that oceur in bronchi or in lungs, of 
course we appreciate that these changes come with many conditions. 
Many conditions that appear in the lungs will be of a rather transient 
nature; they disappear, as we see in x-ray pictures of pneumonia, and, 
just a few days later, a completely different picture presents itself. 

In the original work that we did about twenty years ago, it was 
quite a problem to find what we considered a normal lung. In many 
eases, the ones that were considered, by such expert pathologists as Dr. 
LeCount and Dr, H. G. Wells, as having normal appearance were dis- 
carded when they were subjected to microscopic examination, because 
a good many changes were found. We know, therefore, that many of 
these changes are reported as being present in the lungs of those that 
are examined, if the examinations are routine. 

There is another factor; that is, that we may have a localized area 
of involvement. Unless one makes a complete examination of the lungs, 
he cannot get a true picture. Therefore, if one is going to make a 
record of findings in lungs, there should be a complete examination. 

There is the question of just what we should consider the pathology 
in the lung of asthma. As Dr. Lamson has pointed out, rarely is any- 
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thing found in the heart. In the examination of other tissues, there 
is often very little found. 

In looking over all of the reports of patients that Dr. Lamson has 
given, so many of them are reported not to have had asthma at the 
time of examination, that I am wondering if they showed true pictures 
of asthma, or other things that may have caused a good deal of the 
same type of pathologie changes in the lung. 

There are, I think, only eight or ten of these patients who died in an 
attack, or just following an attack, and a good many of them had 
hypertension and other disorders that cause changes in the lungs. 


Dr. Francis M. RaCKEMANN, Boston.—We, also, have done work 
along this same line, and it becomes important to tie together Dr. 
Lamson’s observations with our own. 

A group of eases which I would like to show you ineludes those in 
which asthma was not only the predominating symptom but also 
seemed to be the actual cause of death. 

They were people seriously ill with asthma. Dr. Lamson ineludes 
patients with heart disease, syphilis, aneurysm, tuberculosis, and em- 
physema, who had asthma also, but did not always die of asthma. 

Incidentally, may I interrupt myself and remark that this paper 
illustrates well why it is that certification in internal medicine is 
required before a special certification in allergy. 

I would like to show you, briefly, the group of cases that we had. 
Those of you who were in New York last December will reeall Dr. 
Mallory’s lecture and the table of cases which he showed at that time. 
I do not have the lantern slide here but I think I ean illustrate it. 

In grouping these cases, we have laid great stress on the age at onset 
which is shown in vertical columns, at 10, 20, 30, 40, and 50 years. If 
the cases are arranged on the basis of the age at onset, one finds that, 
when asthma begins in childhood, it may run as a_ horizontal line, 
usually interrupted, occasionally continuous, through life. Death, when 
it occurs, is usually by pneumonia, sometimes by heart disease; at 
least it is not by asthma. I need not illustrate the whole fifty cases, 
but what interests me is the group in which asthma begins after the 
age of 40 vears. 

In these cases the course of life is short after the onset of symp- 
toms, which begin at the age of 42, 43, 44, 45, sometimes 50 vears, and 
run a relatively short course. In these cases, death is due to asthma. 
I have a notion that that is a characteristic death. I do not agree with 
Dr. Huber. I do not think that there are many conditions which will 
simulate that kind of death. By ‘‘death from asthma’’ we mean the 
autopsy picture in which the lungs are markedly distended so that, 
after removal, they form a cast of the chest cavity. On cross section, 
each and every bronchus is blocked with a tough, thick, fibrinous plug, 
and, under the microscope, those plugs can be seen to fill almost every 
bronchus. 

While Dr. Lamson was reading his paper, I looked through his 
mimeographed sheet and could see only one ease in which mucus plugs 
were recorded as such, and that is the female patient, No. 14. Patient 
13 began her asthma at the age of 45 years. She had a chronie bron- 
chitis, with death following the extraction of many teeth. We have 
cases like that also. 

I have three points: first, the age at onset is very important; see- 
ond, when asthma begins early, the cause of death is something beside 
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asthma; and third, the characteristic picture of asthma is found chiefly 
in the late eases, which I think may, possibly, comprise a separate dis- 
ease. It begins in middle life, runs a short course, and produces death 
with typical pathology. 

In the group of fifty cases which we studied, there were five patients 
with periarteritis nodosa, with esoinophilia that ran up to 50 and 60 
per cent. Here are seventy-five cases. Did Dr. Lamson see any peri- 
arteritis in them? 


Dr. LAMSON.—No. 


Dr. Leon UNGER, Chicago.—In Dr. Lamson’s paper, we could solve 
all these arguments if we would use the term bronehial asthma to mean 
allergic asthma. The word *‘asthma,’’ unless qualified, should not be 
used in all the other conditions which he deseribes, including rheu- 
matie heart disease and pulmonary tuberculosis. In that case, as the 
others pointed out, he would have very many fewer eases in his series. 

In a paper on results of treatment of asthma, we are reporting 459 
eases of asthma, with 48 deaths. Of these, about one-third were due to 
asthma itself, and death occurred during paroxysm of asthma. About 
one-third of the cases died from a cause in which asthma was a con- 
tributory factor, but they may have died of pneumonia, hypertension, 
heart disease, cardiac decompensation, or some other cause. 

In the remaining third of the cases, death was due to something en- 
tirely unrelated to asthma, such as an accident. 

Of these forty-eight patients, six were known to have had morphine 
just before death. Autopsies were obtained in two of those six cases 
and showed very typical plugging of the bronehi by mucus _ plugs. 
Thickening of the hasement membrane, as deseribed by Dr. Huber, was 
also present. Sinee we have abandoned the use of morphine some ten 
years ago, we have had no deaths in patients under our care. 

You might be interested in this series, in which there were 270 cases 
with paroxysmal asthma, and 190 with chronie asthma. Ninety-eight 
patients with paroxysmal asthma obtained 100 per cent relief, from 
the elinieal point of view. Of the chronic group only three patients 
obtained 100 per cent relief. 

I want to make a plea to Dr. Lamson to change his classification to 
‘‘bronehial asthma and other types of asthma,’’ because that would 
explain his tables very much better. 


Dr. Lovis E. PrickKMaANn, Rochester, Minn.—Dr. Lamson referred in 
his discussion to three groups of patients, some of whom had asthma 
complicated by fever, some had ‘‘loealized areas of bronchiectasis with 
the other air passages normal,’’ and some, as indicated by the roent- 
genograms, apparently had basal pneumonitis. These findings ocea- 
sionally indicate stenosis of a bronchus complicating asthma, and I 
would like to ask Dr. Lamson, therefore, if these patients were exam- 
ined by bronchoscopy. Bronchostenosis is not an uncommon compli- 
cation of asthma, and in such eases it is possible, through the broneho- 
scope, to visualize the narrowed bronchus, dilate the stenosed region, 
and aspirate the retained secretions, with considerable relief of the 
patient ’s svmptoms. 


Dr. Miron B. Conen, Cleveland.—It seems to me that, in a series of 
cases like this where the approach is purely clinical and symptomatic 
on the basis of a diagnosis of asthma, which is difficulty in breathing, 
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we are in the same position the clinicians were in many years ago when 
they made a diagnosis of fever and then attempted to find one pathol- 
ogy for fever. 

It seems to me that we would get a great deal further if the pathol- 
ogists would establish certain criteria on which they would be willing 
to venture a pathologie diagnosis of asthma of allergic origin. Then 
we could correlate these findings against the symptoms. I think that 
this can be done in many eases, particularly the type of case which Dr. 
Rackemann talked about, and which I like to think of as ‘‘asthma 
eravis,’’ which, as he said, begins late. The thing that impresses me 
about these people is that they so frequently begin with a cough, have 
a cough for a period of time without any wheezing, and never have 
any remission, or practically none, from the time the cough starts. 
Then asthma develops. While they have peaks of symptoms, they 
never clear completely. Their cases run a relatively acute course as 
compared with those of ordinary asthma. They are the ones who die, 
and the ones who show the rather typical pathology. 

There is one other point I think we ought to remember when we try 
to get our pathologist to help us, and that is that all of these lesions 
may be reversible or irreversible. Unless the pathologist, therefore, 
gets the tissue at the time that the lesion is present, of course he will 
say there is no pathology indicating asthma or allergy in this ease. If 
there are irreversible lesions, he sees a sear whieh he also cannot 
recognize. 

I think we must take these points into consideration in any coneclu- 
sions which we draw with respect to the establishment of a typical 
pathology for the disease. 


Dr. JosEpH Harkavy, New York.—I want to add one additional point 
to what Dr. Cohen just mentioned. We are so very prone to think of 
asthma in terms of lung. We forget, for the moment, that the lung 
is composed not only of respiratory tissue, but of blood vessels, glands, 
ete. The reaction which takes place, if we are talking about allergic 
asthma, takes place simultaneously in all tissues, but the emphasis may 
be placed, in certain instances, on the bronchi and its associated strue- 
tures, or on the pulmonary tissue. 

Depending upon the duration of the attacks and the emphasis to- 
ward which the allergic reaction is pointed, the ultimate pathologie 
picture will probably determine the nature. For example, as Dr. 
Cohen suggested, the allergic reaction, as we all know, is a reversible 
one. If the reaction is reversible, as far as the hlood vessels are con- 
cerned, nothing may be shown at autopsy. If, however. the reversibil- 
ity is not prone to oceur, as far as the blood vessels are concerned, you 
may get arterial changes. The same thing is true for the bronchi, for 
the musculature, and other associated tissues. That is why many of 
us say that death may oceur in asthma without any cardiac involve- 
ment, and another group comes along and says death may oceur with 
heart failure, and so on. 

If we lay emphasis upon the blood vessels of the lung in the asthmatie 
attack, and that is recurrent, we may ultimately get an increased tension 
of the lesser circulation with heart failure. 

On the other hand, if the emphasis during the recurrent attacks is on 
the bronchi themselves, or the vessels of the bronehi, and the rest of 
the pulmonary tissue is relatively free, you may find no heart failure, 


412 THE JOURNAL OF ALLERGY 


and the heart not at all impaired except for thickened bronehi and 
vessels. 

As far as the other associated diseases are coneerned, they may 
oceur and be a part of the asthma, or they may have nothing to do 
with it. I have seen patients with rheumatie heart disease who had 
allergic asthma due to pollens, whose death occurred during pollen 
season as a result of the circulatory failure, the strain being upon the 
heart because of the associated asthma. 


Dr. Horack S. BaLpwix, New York.—In these discussions eoneern- 
ing pulmonary pathology and bronchial asthma, it seems to me we 
ultimately become involved in speculation. It has always been intri- 
guing to me why some patients with heart disease have asthma, some 
patients with acidosis from diabetes or uremia have asthma, and some 
patients with bronchiectasis have asthma. On the other hand, the great 
bulk of patients with these conditions do not have any asthmatie symp- 
toms whatsoever. 

I wonder, when we come down to the ultimate solution of this, if we 
will not be faeed with the fact that it is the pattern of respiratory 
response that counts rather than the etiological factor per se. 

In New York, last year, we heard Dr. Cannon, of Harvard, speak 
on the physiology of asthma, and he stressed the fact that there are 
certain individuals whose bronehial tracts seem to be cholinergic. It 
would seem that whether these patients develop asthmatic symptoms is 
contingent upon the physiology of the autonomie nervous system, and 
the capacity of these individuals to develop acetyleholine-like substances 
and to reaet definitely to these substances in an asthmatie way. 

I think that we will advance further, as times goes on, by thinking 
of these things along physiologie lines rather than along the pathologie 
lines which seem at present to have exhausted their possibilities. 


Dr. R. W. Lamson, Los Angeles, Calif.—I should first like to answer 
the important question of differential diagnosis, and to again empha- 
size, as I did in our first paper, its importance. We do not believe that 
these patients have ‘‘bronchial asthma.’’ We would designate their 
condition as paroxysmal dyspnea, and in this we are following a sug- 
gestion made by Norris and Landis many years ago. 

The diagnosis of asthma for the eighty-two patients in our series is 
typical of what forms the basis for the statistics of life insurance com- 
panies, the statistics of your hospital and of mine. I do not believe 
some of these individuals had asthma at any time. It must be kept in 
mind that many—irrespective of the type of asthma—obtained relief 
from epinephrine or other antispasmodie drug. 

If various laboratory tests including eosinophile count, in addition 
to these therapeutic tests, are not adequate differential points, what 
ones shall we employ? I agree 100 per cent that we must have a sepa- 
ration, but what is the separation to be based upon and who is going 
to determine it? 

Dr. Rackemann, as well as ourselves, has emphasized the importance 
of ‘‘duration of dyspnea.’’ This point is very difficult to determine, 


and possibly some overlook the fact that repeated attacks of croup in 
early childhood may be asthma in a great majority of the patients. 
If such a history is obtained, we date the onset to that early age. In 
others, one may discuss the past history during a period of several 
weeks before the patient recalls that he has had a few mild attacks 
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followed by a long remission. These are but a few of the problems in 
establishing this one factor. | believe there is no one criterion, or even 
a half dozen, that will make the diagnosis absolute. 

I believe Dr. Baldwin suggested that ‘‘disturbed physiology”’ of the 
nervous system may account for certain patients having symptomatic 
asthma. Possibly, therefore, one miner only, among several who have 
inhaled silica dust, has ‘‘miner’s asthma’’ because he has this dis- 
turbed physiology. 

Did the patient have true asthma at death or not? I do not believe 
that makes a lot of difference as many patients with typical allergic 
asthma died in a rather quiet, peaceful manner. For the last two or 
three hours terminally, they may be quiet, not even requiring anti- 
spasmodic medication. Therefore, they did not die in an attack. One 
may have had pollen asthma since childhood yet not actually wheeze 
at death, but we cannot overlook the fact that asthma may have caused 
his death. 

One of the patients described in Dr. Huber’s report committed suicide. 
She might not have had asthma when she jumped into the lake. The 
fatality he mentioned, which followed by a minute or two the injection 
of one minim of horse serum, is another ease in point. The pathologic 
picture found in that patient certainly was not produced right then 
and there. It was not engendered during that minute or two of gasp- 
ing respiration. 

We did not find that mucous plugs were inevitably present nor neces- 
sary to produce asphyxia. I believe I have answered Dr. Unger’s sug- 
gestion about sticking to ‘‘true asthma”’ for one type. and I am pleased 
to know that he also accepts the term ‘‘ paroxysmal dyspnea.’”’ 

Dr. Prickman asked about pneumonitis. and whether bronchoscopic 
examination was done. The latter was done on a number of County 
Hospital patients. Unless we have so indicated in the table, no evi- 
dence of bronchostenosis has been found. In one or two patients there 
was some encroachment upon the respiratory tree by masses outside 
of it. Even the trachea may demonstrate considerable narrowing due 
to spasm, irrespective of the type of asthma. 

Dr. Cohen mentioned the lack of definiteness in terms. I agree with 
him, and wish to add that much of our emphasis is directed at an 
attempt to clarify them. I repeat that we did not make nor accept the 
diagnosis of asthma in all, yet some of them had the typical allergic 
type. We believe that the pathology in the latter and in the ones we 
consider typically nonallergic is not sufficiently different to separate 
them adequately. 

Dr. Harkavy spoke of the reversible reactions, and Dr. Clarke men- 
tioned the impossible reversibility of some of them. Of course, if the 
patient dies, the reaction is not reversible. It is possible that the ab- 
normalities seen at post mortem would have changed had the patient 
lived another week or month. 

No doubt there will continue to be differences in the use of the terms 
‘‘asthma’’ and ‘‘paroxysmal dyspnea.’’ It is suggested that we call 
all of them paroxysmal dyspnea, as this does not commit us to an 
etiologic type, to prognosis. or to the pathology. If at the end or 
sometime before that, we can definitely say, ‘‘ This is a typical asthma 
and this isn’t,’’ I believe we should so separate them. Let us do all 
we can to improve the accuracy of the final diagnosis as it appears on 
the death certificates. This will benefit in several ways the present and 
future victims of true or allergic asthma. 


Original Articles 


A U.S. P. GELATIN VEHICLE IN LIQUID FORM FOR 
RETARDATION OF ABSORPTION WITH SPECIAL 
REFERENCE TO EPINEPHRINE 


MaJor Haroup A. ABRAMSON, M.C. 
EpGewoop ARSENAL, Mp. 


ECENT experiments of Kabat and Freedman’ disclosing advanta- 

geous effeets of slowly absorbed epinephrine in experimental shock 
make it desirable to present at this time a simplified method of prepar- 
ing epinephrine in a gelatin solution whereby the action of slowly act- 
ing epinephrine is obtained. 

The importance of having a slowly acting epinephrine in a form that 
is easily employed is emphasized by the need for the maintenance of 
blood pressure and eardiae output in the treatment of traumatic and 
other forms of shock in military operations as well as in the treatment 
of the allergies. The usefulness of the pharmacologic action of epineph- 
rine in traumatie shock, although not generally accepted, is still held in 
favor by many of those who are directly responsible for the treatment 
of the personnel of military operations. 

The use of a colloidal mass like aeacia, agar, or gelatin to retard ab- 
sorption of drugs and immunologically active materials injected sub- 
ecutaneously has been widely employed. Thus, Spain, Strauss, and 
Fuchs? have shown that when epinephrine or allergens are incorporated 
in a gelatin base their absorption from the subeutaneous tissues is re- 
tarded. These gelatin vehicles whieh retard the absorption or activity 
of biologically active materials are useful and worthy of special in- 
vestigation. 

In the technique reported by Spain and his co-workers, the gelatin is 
autoclaved. This changes the gelling properties of the gelatin itself at 
a given temperature because of gelatin decomposition, but the final mate- 
rial, consisting of breakdown products plus unchanged gelatin, is solid 
at room temperature. In this communication a method will be deseribed 
which will avoid the necessity of autoclaving the gelatin and at the same 
time provide a means of maintaining the gelatin sterile and sufficiently 
liquid at room temperature so that heating prior to injection is made 
unnecessary. By avoiding the process of autoclaving, unaltered U.S. P. 
gelatin itself is used. Sinee by our technic, changes in the gelatin pro- 
dueed by autoclaving are avoided, only half the quantity of gelatin is 
required, and the material is a gelatinous liquid at room temperature 
ready for injection although 8.5 per cent of gelatin is present in the 
system. 
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EXPERIMENTAL 


I. The Effect of Urea on Autoclaved Gelatin—To ascertain the ef- 
fect of urea on the commercial preparation currently used, experiments 
were first done with a commercial sample of epinephrine in gelatin 
(16 per cent) manufactured apparently according to Spain's specifica- 
tions. This was a solid at room temperature (23° C.). On the addition 
of 16 per cent of urea to the melted gelatin, the produet did not con- 
geal at room temperature, but gelled in the icebox. After removing 
this gelatin-urea mixture from the icebox, it became liquid at room 
temperature and remained so throughout its period of use. It was kept 
in an ordinary glass vial, rubber stoppered, and exposed to artificial 
light for a period of one month, during whieh it was administered to a 
group of patients. This gelatin-urea mixture apparently had the same 
slow epinephrine action that it possessed originally. The solution in the 
presence of urea was quite plastic. On shaking, the bubbles which 
formed rose very slowly. It was essentially a transition between a sol 
and a gel and as gelatinous as the heated material prior to injection. 
Clinically in the following cases it was found that a slow action was 
obtained. 

CASE REPORTS 


Case 1—Hives. The patient was constitutionally hypersensitive and 
especially sensitive to epinephrine. I*rom 0.2 to 0.3 ¢.c. (0.4 to 0.6 mg.) 
was frequently administered in the thigh with no untoward effects. The 
epinephrine action came on gradually with practically no tremors or 
palpitation. 


Case 2.—Anxiety neuroses, hives. This patient received frequent 
injections (up to 1.0 mg. epinephrine) of the gelatin-urea-epinephrine 
mixture with retardation of the development of hives with no untoward 
symptoms. 


Case 3—Asthma, pruritus. Three-tenths ¢.c. (0.6 mg.) of gelatin- 
urea-epinephrine mixture was injected with no symptoms of epinephrine 
reaction but with diminution of the symptoms of pruritus. 

On the basis of these results it was decided to determine the relation- 
ship between the plasticity (or apparent viscosity) of the commercial 
preparation, the presence of urea, and preparations of gelatin which 
had not been autoclaved in the presence of urea, to establish a method 
of using unautoclaved urea-gelatin mixtures as a vehicle. 


IT, The Effect of Urea on Different Concentrations of Gelatin.— 
Gelatin solutions containing 1, 3, 5, and 10 per cent of unautoclaved 
gelatin U. S. P. were prepared. Each of these solutions contained 15 
per cent of urea. <All of them gelled in the icebox. All of them be- 
eame liquid or semiliquid at room temperature at 22° C. The gelling 
was greatest at the highest concentration of gelatin. It was quite 
obvious on inspection that the 10 per cent gelatin mass was much more 
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plastic than the others. The 10 per cent gelatin that had not been 
autoclaved was on inspection more plastic than the autoclaved com- 
mercial preparation that had been used in the foregoing therapeutic 
experiments. Table I compares the plasticity of the commercial prep- 
aration at room temperature with the plasticity or gel strength of dif- 
ferent concentrations of unautoelaved U. S. P. gelatin examined at 
room temperature. Plasticity measurements were made by studying 
the outflow time of a given volume in a viscosimeter adapted for prep- 
arations of this type. 


TABLE I 
RELATIVE VALUES OF PLASTICITY 
GELATIN CONCENTRATIONS (APPARENT VISCOSITY ) 
Commercial preparation (16% gelatin 57 
autoclaved) 
1% gelatin U. S. P. 6 
3% gelatin U. S. P. 10 
5% gelatin U. S. P. V7 
10% gelatin U. S. P. 180 


All solutions contain 15 per cent urea. 


It should be noted that the unautoclaved gelatin containing 10 per 
cent gelatin is three times as plastie or gellike as the commercial prep- 
aration we have investigated. The data plotted as plasticity against 
concentration of gelatin showed the autoclaved preparation containing 
16 per cent of gelatin used in the therapeutic experiments roughly 
corresponded to an unaltered, unautoclaved 8 per cent solution of 
gelatin U. S. P. under our conditions. The specimens described in 
Table I were placed in the icebox overnight to allow gelling to oeeur 
and the next day the rate of liquefaction was studied. (Table II.) 


TABLE ITI 
CONCENTRATION OF GELATIN AFTER 30 MINUTES AT AFTER 1 HOUR AND 
U. S. P. 15% UREA ROOM TEMPERATURE 15 MINUTES 

| Liquid Liquid 

3 Liquid Liquid 

5 Semiliquid Liquid 

10 Gel Semiliquid, and readily 
passes through 26 gauge 
needle 


TABLE IIL 


RELATIVE VALUES OF PLASTICITY 


GELATIN PREPARATIONS (APPARENT VISCOSITY ) 


10% gelatin not autoclaved 150 

17% gelatin autoclaved 10 pounds 60 
(30 min.) 

17% gelatin autoclaved 20 pounds 30 


(30 min.) 


All contain 15 per cent urea, 


Experiments in which autoclaved samples of our own preparation 
of gelatin U. S. P. were compared with 10 per cent gelatin U. S. P. 
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(not autoclaved) disclosed that in the presence of 15 per cent urea, 10 
per cent gelatin U. S. P. was much more plastic at room temperature 
than 17 per cent gelatin U. S. P. autoclaved at 10 or 20 pounds for 
thirty minutes. (Table ITT.) 


IIT. Effect of Urea Concentration on the Gelation of Different 
Quantities of Gelatin—Preparations of an 8.5 per cent gelatin-urea 
mixture were placed in the icebox to gel overnight. The next day they 
were taken out of the icebox and the solutions were studied, when they 
reached a temperature of 20° C. after thirty minutes. The following 
table indicates the state of plasticity of these solutions. 


TABLE IV 


THE EFFECT OF DIFFERENT CONCENTRATIONS OF UREA ON AN 8.59% GELATIN GEL 
AFTER 30 MINUTES AT ROOM TEMPERATURE 


Jo UREA STATE 
0 gel 
5 gel 

10 sol-gel 
15 sol 
20 sol 
30 sol 


The table indicates, then, that for this concentration of gelatin, 10 
per cent or more urea is required to give a solution which readily passes 
through an ordinary hypodermic needle. 

Even 5 per cent of urea reduces the apparent viscosity of a 10 
per cent gelatin solution appreciably. Although this lower concentra- 
tion of urea might be suitable and sufficient to produce sufficient fluidity 
for injection, in our preparation a higher eoncentration, 15 per cent, 
was adopted because: (1) The bacteriostatic value is higher with more 
urea, and (2) liquefaction occurs more quickly with a higher concentra- 
tion of urea after the urea gelatin mixture is taken out of the icebox 
and kept at room temperature prior to injection. 

We have been testing our mixture kept at room temperature without 
placing the solution in the icebox. This procedure proved successful 
and a lower concentration (5 per cent) of urea may be all that will be 
required to provide a mixture remaining liquid at room temperature 
if the mixture is not kept in the icebox. 

A comparison of the apparent viscosity (plasticity) of autoclaved 
gelatin and gelatin that was not autoclaved is found in Table V. 


TABLE V 
. RELATIVE VALUES 
TYPE OF SOLUTION TREATMENT 
16% gelatin Autoelaved 30 min. 20 Ibs. 118 
15% urea 
16% gelatin U. S. P. Not autoclaved 270 
15% urea 
8% gelatin U. S. P. Not autoclaved 80 
15% urea 
10% gelatin U. 8. P. Not autoclaved 180 
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In other words (Table V), the 10 per cent gelatin solution (unauto- 
claved) containing 15 per cent urea was more plastic than a 16 per 
cent autoclaved solution of gelatin containing urea at body temperature. 
This is in harmony with our data on the commercial preparation de- 
seribed in the first part of this paper. Table VI also illustrates that 
a 9 per cent solution of unautoclaved gelatin containing 15 per cent of 
urea is as plastic a mass at body temperature as a 16 per cent solution 
of gelatin containing no urea after the 16 per cent solution was auto- 
elaved for thirty minutes at 20 pounds pressure. 


TABLE VI 
PLASTICITY MEASUREMENTS OF DIFFERENT GELATIN SOLUTIONS AT BoDY TEMPERATURE 


KIND OF GELATIN RELATIVE VALUES OF PLASTICITY 
16% gelatin U. S. P. 298 
16% gelatin autoclaved 127 
30 min.—20 pounds 
16% gelatin U. S. P. 350 
15% urea 
16% gelatin 15% urea 142 
autoclaved 30 min.—20 pounds 
9% gelatin U. S. P. 100 
9% gelatin U. S. P. 120 
15% urea 


The data in Table VI also indicate that the urea contributes to the 
plasticity (probably Newtonian viscosity) of the solutions. 

Clinical Trial—A solution of a 1:500 epinephrine salt in the 8.5 
per cent gelatin U.S. P.-15 per cent urea vehicle has been administered 
subcutaneously to a series of patients. A 23 gauge needle, three-quar- 
ters of an ineh in leneth, was found most suitable for the subcutaneous 
injection of our preparation. The following clinical trials indicate the 
way it may be used. 


Case 1—Giant urticaria in a woman of 40 years with a psyeho- 
neurosis. This patient received daily injections of 0.5 ¢.c. of our epi- 
nephrine-gelatin-urea preparation. Oceasionally slight discomfort was 
noted at the site of injection fifteen to twenty minutes following treat- 
ment. Although this patient reeeived 1 mg. of epinephrine regularly 
by means of the vehicle deseribed here, no unpleasant palpitation 
or tremor was observed. The patient on the other hand was fairly 
sensitive to an injection of 0.3 mg. epinephrine administered in the 
ordinary way. 

Case 2.—A patient with severe status asthmaticus, 35 years old, ad- 
ministered to himself from 0.3 to 0.5 ¢.¢. of our preparation for a week 
with beneficial results. 


Case 3.—A man of 58 years, with status asthmaticus and probably 
myocardial damage, was given on several occasions from 0.4 mg. to 0.6 
mg. of epinephrine with no ill effects. The result was that of slowly 
acting epinephrine. 
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Case 4.—A woman, 23 years of age, who was very sensitive to epi- 
nephrine, was frequently given 0.3 ¢.¢. of our preparation. The usual 
unpleasant reactions with epinephrine did not occur. 


Case 5.—Status asthmaticus in a woman 50 vears of age was not 
relieved until forty-five minutes after the administration of the epi- 
nephrine in urea-gelatin.* In this case, the slow action was most marked. 
It might be desirable at times to massage the site, or to administer a 
small dose of epinephrine in certain cases in the same or another 
syringe without the admixture of the gelatin so that a quicker action 
is obtained. 

It is possible that the epinephrine forms complexes with the gelatin 
and that the slow action of the epinephrine may be due to the slow 
breakdown of these complexes, rather than to the retarding action of 
the plastic mass of gelatin itself. However, this question must be left 
for future solution. It is quite possible that as much as 8.5 per cent 
of gelatin may not be required. Experiments with lower concentrations 
of gelatin are planned. 

SUMMARY 


1. A simple and effective way of preparing a gelatin vehicle for sub- 
cutaneous injection where a slow acting pharmacologic effect is desired 
is described. 

2. The method consists in adding sufficient urea to the gelatin solu- 
tion to maintain the gel in the sol state at room temperature. 

3. Experiments on plasticity have shown that an 8.5 per cent solu- 
tion of gelatin plus 15 per cent urea becomes and remains liquid at 
room temperature when removed from the refrigerator. 

4. The mixture does not readily support the growth of bacteria. 

5. The experiments and clinieal trials reported illustrate that this 
preparation is suitable for the administration of epinephrine as well 
as other drugs and biologically active substances where retardation of 
the pharmacologic effect is desired. 
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THE TREATMENT OF BRONCHIAL ASTHMA BY INHALATION 
THERAPY WITH VITAL CAPACITY STUDIES 


F. Howarp Westcott, M.D., AND REGINALD E. GiLuson, M.D. 
New York, N. Y. 


HE present study was undertaken to determine the clinical and 

physiologic value of various methods for treating dyspnea and 
anoxia due to chronie bronchial asthma and chronic bronchitis with 
asthmatic symptoms. The physiologic aims in treating bronchial asthma 
are: first, to decrease any bronchial spasm and hypersecretion which im- 
pairs respiratory function; second, to inerease the exchange of oxygen 
and earbon dioxide. It is well known that carbon dioxide acts as a 
chemical stimulant to respiration at the respiratory center in the pons 
up to a strength of 9 per cent saturation, but this respiratory stimula- 
tion affects only the bronchi and does not influence the alveolae where 
the real exchange of gases takes place.!| Any procedure which increases 
the available amount of oxygen without resorting to carbon dioxide 
stimulation should therefore increase the oxygen exchange without the 
necessity of increased stimulation of the respiratory center. This goal 
may be achieved by either administering oxygen in a concentrated form 
or by increasing the minute volume of breathing in the lungs with 
normal air. 

Continuous states of dyspnea cause a depletion of blood and tissue 
oxygen reserve, which results in a state of anoxemia; and anoxemia can- 
not exist without a resultant anoxia. Vascular changes and deleterious 
morphologic changes to brain and nerve cells are known to oceur after 
as little as sixty seconds of anoxia, and there is no certain knowledge 
that these changes are reversible. Cyanosis is usually thought to be a 
sign of anoxia, but it actually does not occur in more than 80 per cent of 
cases. There is no distinctive clinical picture that depicts the subacute 
anoxic state. Alexander and Himwich? summarize the signs and symp- 
toms as follows: respiratorv—dyspnea, orthopnea, periodic breathing ; 
cireulatory—tachyeardia, arrhythmia, precordial pain, blood pressure 
changes; nervous—restlessness, irritability, apprehension, apathy, 
delirium, muscular twitchings ; gastrointestinal—nausea, belching. 

There are three primary types of anoxia: anemic, stagnant, and 
anoxic. The latter two are often met in asthmatic patients. Anoxic 
anoxia is found in true bronchial asthma and is due to incomplete satura- 
tion of the blood leaving the lungs from any kind of respiratory de- 
pression. Stagnant anoxia is mostly caused by poor cardiae function 
where decreased blood volume and delayed pulmonary circulation time 
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is present. Anemic anoxia is caused by an insufficient amount of 
hemoglobin in the blood to transport the oxygen, and beeause a high 
hemoglobin is often the rule in persons with severe asthma, it cannot be 
considered as of importance. This tendency to have a high normal 
hemoglobin is a protective measure to some extent, because muscle 
oxygen is largely responsible for the reserve oxygen supply retained in 
the body at any one time. The gradual depletion of this muscle oxygen 
causes a decreased metabolism within the cells which, in turn, is a form 
of tissue toxemia and lowers the resistence of individual cells in their 
continuous struggle against invasion and infection. It is, therefore, a 
good physiologie principle to keep the tissues as well saturated with oxy- 
gen as possible, and the relief of chronic states of bronchial asthma is 
desirable for this reason. Any therapy which tends to stimulate respira- 
tion, increase tissue elasticity, decrease pulmonary hypersecretion, and 
allow less obstruction to respiratory movements will assist in this aim. 


All patients selected for this study were those who had been thorough- 
ly treated by the usually accepted methods which consist of a careful 
history and complete physical examination, including special examina- 
tions by otolaryngologists, cardiologists, and diagnosticians as needed. 
All patients were completely skin tested by the intradermal method 
with inhalants and foods. The treatment up to the time of this investi- 
gation consisted of (1) surgical corrections for any physical defects in 
the respiratory tract or the removal of any infection which might have 
been contributory to the patient’s symptoms; (2) a complete eliminative 
regime depending on,the history and skin tests, including foods, en- 
vironmental factors, and suspicious contacts; (3) desensitization treat- 
ment against all important inhalants which could not be completely 
removed from the environment—earried on for at least one year and 
in many occasions for several years; (4) symptomatic treatment, in- 
cluding the use of any of the accepted drugs as they were indicated— 
that is, ephedrine, adrenalin, iodides, expectorants, ete. 

At the beginning of this study, a thorough review of every case was 
made and the following diagnostic procedures were done wherever they 
were missing in the original study: (1) x-ray of the sinuses; (2) x-ray 
of the chest; (3) nose and throat consultations; (4) spirometrie deter- 
mination of the vital capacity of the lungs; (5) circulation time; and 
(6) clinical study of the cardiac functional capacity. 


At the time of the first visit all patients were given these simple 
breathing exercises designed to increase the vital capacity of the lungs 
to maximum without the use of any special modality: (1) Standing at 
ease with weight distributed evenly on both feet, the backs of the hands 
are approximated in front of and close to the body, thus contracting the 
chest cavity during expiration. (2) During inspiration the arms are 
raised forward, up, and to a horizontal position describing a semicircle 
with palms up and thumbs to the rear, thus permitting maximum in- 
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spiration during this motion. (3) During expiration the hands are 
brought down to the front of the body and the dorsal surfaces are again 
approximated, using the shoulder muscles to fully contract the chest 
cavity. These exercises are repeated ten times, morning, noon, and 
night. If desired, following several weeks of satisfactory exercising of 
this type, the inspiratory phase can be begun by bending forward at 
the waist and inspiring during the same arm movements and while the 
trunk is being brought erect. This change permits a further contraction 
of the chest space in expiration by pressure on the diaphragm, thus 
bringing into action all of the accessory muscles of respiration. 

The pulmonary vital capacity has long been used as a test to deter- 
mine cardiae deficiency. It is well recognized that other conditions be- 
sides heart failure can cause a decrease in the capacity of the lungs to 
inspire and expire air. Physically, a decrease in vital capacity can be 
caused by (1) a passive congestion of the alveolar mucus membranes; 
(2) pulmonary edema with accumulation of interstitial fluid; (3) 
hydrothorax with a compression of the alveolae from without and not 
necessarily accompanied by interstitial changes; (4) by obstruction of 
the bronchi due to extrinsic pressure or spasm. All of these conditions 
tend to decrease the volume of air which can be inspired. 

Patients with the svndrome of bronchial asthma and other chest con- 
ditions except hydrothorax may be met without cardiac decompensa- 
tion contributing to the decreased vital capacity. The normal vital 
capacity varies with the size of individuals and so corrections for size, 
age, and sex must be made in order to evaluate the actual increased vital 
capacity following any specific treatments. This will avoid undue 
optimism or discouragement when relatively small changes are noted in 
individuals. These conditions have all been considered in the following 
studies so that a change of 1,000 ¢.c. in a man whose normal capacity is 
4,000 ¢.e. is of no more significance than a change of 500 ¢.c. in another 
individual whose normal capacity should be only 2,000 ¢.c. According 
to Peabody and Wentworth,* the normal standards for healthy men are 
as follows: 6 feet or over, 5,100 ¢.c.; 5 feet 814 inches to 6 feet, 4,800 c.e. ; 
5 feet, 314 inches, to 5 feet, 814 inches, 4,000 ¢.c. In women: 5 feet, 6 
inches, 3,275 ¢.c.; 5 feet, 4 inches, to 5 feet, 6 inches, 3,050 ¢.¢.; 5 feet, 1 
inch to 5 feet, 4 inches, 2,825 ¢.c. During this study, treatments were 
continued as they had been for the immediate preceding months and on 
each successive two- or four-week intervals, the vital capacity was deter- 
mined. This procedure was carried out approximately three months, or 
until it was felt the greatest possible improvement in vital capacity 
had been obtained by the use of breathing exercises alone. After this 
period of stabilization, each patient was given a glass vaporizer with 
1:100 levo-dextro-rotatory solution of epinephrine hydrochloride and 
was carefully instructed in its use before being sent home for self- 
medication. The apparatus of my choice produced a barely visible 
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spray but of sufficient force to reach the nasopharynx. From there 
it is carried to the upper bronchial tree with the inspiratory current of 
air inhaled through the mouth at the same time that the bulb of the 
vaporizer is firmly compressed once or twice. During exhalation, the 
mouth is closed, permitting the retention of all vapors caught in the 
buceal cavity, and allowing the nasal membranes to collect most of the 
vapor as it leaves the nasopharynx. The above procedure is repeated 
three times and then time allowed to attain maximum effect before 
repetition of the procedure. The routine instructions included (1) con- 
tinuation of previously used breathing exercises; (2) three to five ap- 
plications of the vaporized solution by oral inhalation to be applied im- 
mediately preceding the exercises which were done three times a day, 
early morning, midafternoon, and late evening; (3) the use of 1 per cent 
neosynephrin or ephedrine solution applied by nose dropper into the 
nasal passage, followed by hot facial compresses applied for ten minutes ; 
and then the assumption of an inverted position to allow mechanical 
drainage of the nasal and adjacent cavities twice daily, morning and 
evening. This last procedure afforded an increased nasal breathing 
space as well as aiding in the drainage of any infected paranasal sinuses. 
In those patients having a severe bronchitis and profuse expectoration, 
a position was assumed permitting inversion of the chest so that mechani- 
eal drainage by gravity would allow the accumulated mucopurulent 
secretions to drain out through the mouth. Postural drainage pro- 
cedures as recommended by Nelson* were used whenever indicated ex- 
cept that periods of from thirty to forty-five minutes seemed adequate 
in place of the fourteen to eighteen hours necessary to obtain drainage 
in patients with bronchiectasis and lung abscess for which these exer- 
cises were originally designed. In most instances, I found that by drain- 
ing the posterior and dorsal bronchi, great symptomatic relief was ob- 
tained. The position of choice was to have patients lie across the bed 
with the crest of the ileum at its edge, and allow the head or shoulders 
to rest on a low stool or pillow, depending upon the height of the bed. 
If one side is predominantly involved, a pillow under that side aids 
gravimetrically in the drainage. If during the course of treatment any 
eardiae deficiency was suspected, digitalization was carried out before 
use of the inhalation therapy so that improved cardiae function was not 
responsible for any change in vital capacities noted. 

In summarizing the results obtained, it was repeatedly observed that 
the symptomatic relief afforded the patient by the use of inhalation 
therapy was frequently greater than the amount of improvement 
visualized in their vital capacity tests. This may be due to the fact that 
most of the patients used the inhalation solution for the relief of symp- 
toms early in their attacks of asthma and were thus able to have a 
relatively asymptomatic interval in place of their usual recurring at- 
tacks. In many instances, it was noted that patients were able to elimi- 
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nate adrenalin by injection when using this method of therapy, although 
on several occasions their vital capacity during the symptomatic stage 
was not improved. In order to determine what effect inhalation therapy 
had on the vital capacity during asthmatic attacks, several patients were 
checked before and after therapy during suitable clinic visits. Our 
observations revealed that frequent attacks during the week preceding 
the visit, even though the individual was feeling quite well at the time of 
observation, caused a decreased vital capacity as a result of the poor 
preceding week. The objective improvements noted with the use of 
inhalation therapy included a decrease in coughing, a rapid decrease in 
the amount of wheezing associated with breathing, an increased sense of 
well-being without the accompanying nervousness practically always as- 
sociated with hypodermie adrenalin, and a sudden gain in confidence 
and hope for these frequently dejected and discouraged individuals. 


VITAL CADACITY IN ASTHMA 
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Patient TR. M.H. E.H. M.K 


Estimated Normats — —— — — 
Fig. 1. 


Fig. 1 shows a graph of four patients experiencing the maximum 
amount of improvement noted to date. These have been observed over 
periods of from three to nine months and in no instance has there been 
any permanent decrease in the improvement comparable to the original 
state. 

Fig. 2 shows three patients whose original vital capacity was esti- 
mated to be 75 per cent normal, and although the chart reveals that the 
percentage of improvement is slight, yet the clinical improvement was 
almost as evident as with those patients in Fig. 1 whose original vital 
capacity was estimated at 45 per cent of normal. 

Fig. 3 shows four patients who cannot be properly evaluated by look- 
ing at the graphs because their vital capacity remained practically 
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stable in spite of a marked decrease in symptoms. A further study 
of these patients shows that they suffered from a greater degree of 
permanent chest pathology such as fibrosis, emphysema, chronic¢ bron- 
chitis, ete. 


VITAL CAPACITY IN ASTHMA 
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A study of the vital capacities taken during an asthma attack and a 
subsequent observation from five to ten minutes following one applica- 
tion of inhalation therapy is shown graphically in Fig. 4. The minimum 
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improvement noted was 5 per cent and the maximum improvement was 
45 per cent, showing that a generous increase in the available oxygen 
supply is possible almost immediately. The percentage of improvement 
is not the full measure of the symptomatic relief afforded, because it was 
noted that even those who experienced the smaller percentage of im- 
provement were symptomatically relieved of their dyspnea. The per- 
centage of improvement noted depends somewhat on the total original 
decrease of the vital capacity caused by the asthma at the time of the 
testing. As well as increasing the immediate available oxygen, this 
procedure affords an increased oxygen exchange and increased reserve 
of tissue oxygen and improved cellular metabolism. 


VITAL CAPACITY BEFORE AND AFTER 
INHALATION THERAPY 


We 


Patient N.S. E.H. PR. JS. KB. 
B.= Vital Capacities before using Inhalation Therapy 
A = Vital Capacities after using Inhalation Therapy 


Fig. 4. 


In addition to the patients shown on these charts, there were five with 
chronic bronchial asthma who were given inhalation therapy solely for 
the relief of their symptoms. The vital capacity studies were too infre- 
quent or were not done until after therapy had been in use for several 
months so that no graphic record has been compiled. From a careful 
and unbiased study of these charts, however, definite clinical improve- 
ment was noted and frequently the use of hypodermic adrenalin could 
be discontinued. 

On several occasions where inhalation therapy has been used one year 
or more, no complete intolerance to adrenalin was noted in spite of 
rather constant use in several instances. This may indicate a lessened 
tendency to become adrenalin-fast with this form of therapy as com- 
pared to the hypodermic route. 
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SUMMARY 


1. Simple mechanical breathing exercises can be performed without 
difficulty by all ambulatory and by some bedridden patients suffering 
from bronchial asthma to an extent that some increase in vital capacity 
can be obtained. 


2. Postural drainage is of definite assistance in decreasing the amount 
of mucopurulent secretions obtained from the respiratory tract in 
chroni¢ bronchitis and bronchial asthma. 

3. Inhalation therapy with 1:100 epinephrine solution in conjunction 
with breathing exercises and postural drainage allow a substantial in- 
crease in vital capacity and a proportionally greater relief of symptoms. 

4. Inhalation therapy with 1:100 epinephrine hydrochloride affords 
as much symptomatic relief in acute asthmatic symptoms of the less 
severe type as does the injection of 1:1,000 epinephrine hydrochloride in 
relatively larger doses and is accompanied by less systemic discomfort. 
On no oceasions during this study have patients been made adrenalin- 
fast by this treatment, and hypodermic adrenalin is still effective after 
continuous use of inhalation therapy. 
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Dr. J. ALEXANDER CLARKE, JR. 
1891-1948 


Dr. J. Alexander Clarke, Jr. was born in Coatesville, Pennsylvania, 
on Nov. 17, 1891, and was one of two sons of Anna Alexander and James 
Alexander Clarke, Sr. 


Following his early edueation at the Philadelphia Manual Training 
School, he completed his premedical course at Haverford College, 
entered Jefferson Medical School in 1912, to graduate in 1916. He 
was a member of the Phi Chi Medical Fraternity. 

He interned for a year and a half at the Roosevelt Hospital, New 
York City, following which time he became a member of Dr. Robert A. 
Cooke’s staff, in his private office and in his Allergy Clinie at the New 
York Hospital. During this period he taught in the medical clinies of 
Columbia University. 

In 1920, in Philadelphia, he was appointed Chief Clinical Assistant 
at Jefferson Hospital in charge of the Allergy Clinic. He was wholly 
responsible for the establishment and the successful development of this 
department from a very modest beginning in a store on Walnut Street 
on the site of the present College Building. Later, he was given an 
appointment at the Philadelphia General Hospital under Dr. David 
Riesman. Here he taught students from the University of Pennsyl- 
vania Medical School, and, at the same time, commuted to New York 
City to continue his teaching at Columbia. 

For a period of three years, following the first World War, he was 
associated with the Veterans’ Bureau in Philadelphia, in order to 
assist in solving allergic problems. 

At the beginning of the first World War, he attempted to enlist in 
the Medical Corps but was rejected because of his allergic difficulties. 
In March, 1941, he received a commission as Major in the Medical 
Reserve Corps and was assigned to the Jefferson Base Hospital Unit. 
One year later he received his honorable discharge from the Reserve 
Corps for physical disability. 

Dr. Clarke was a charter member of the Society for the Study of 
Asthma and Allied Conditions, being elected March 7, 1923, at a 
time when the total membership was twelve. He was president of the 
Society in 1930, and a member of the Executive Committee from 1928 
to 1932. His zeal and interest in the Society continued throughout his 
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life and his beneficial influence upon its growth and its ideals will be 
permanent. He was also a member of the American Society for the 
Study of Allergy, a member of the American Society of Immunologists, 
a member of the College of Physicians, and a former president of the 
Philadelphia Allergy Society. 

He was a careful and painstaking clinician. His examinations were 
prolonged and thorough. His patients thoroughly respected his ability 
and were extremely loyal to him. 

His untimely death on Jan. 31, 1948, was a decided loss to the medical 
world and a particular loss in his chosen field. Many interesting 
scientific articles were accredited to him and his associates. The greatest 
loss to the medical world was his unfinished book. Those of us who were 
privileged to have a preview of it were impressed with its scope and 
originality. It is to be hoped that this work can be completed and 
published as a memorial to him. 

He is survived by his wife, Sophia Laneaster Clarke, and three 
daughters, Elizabeth, Anne, and Mathilda. 

His many appreciative patients, as well as his associates, mourn his 
passing. 


(Signed ) 
W. C. Spain, M.D. 
H. L. Roacers, M.D. 
J. S. McLaveuuin, M.D. 


Selected Abstracts 


Asthma and Hay Fever 


UNDER THE DIRECTION OF SAMUEL M. FEINBERG, M.D., AND 
THEODORE T. BeRNSTEIN, M.D., CHIcaco 


Military Aspects of Allergy. Blank, P.: J. Lab. & Clin. Med. 28: 
609, 1943. 


Blank outlines the importance of allergy in relation to military 
service. Allergic manifestations in the Army are quite common, and 
more than 1 per cent are of sufficient severity to require medical care. 
The author suggests that greater care in the selection or rejection of the 
allergic recruit, better facilities for the diagnosis and care of the allergic 
patient at training centers, and a more effective organization for the 
purpose of relocating and reassigning allergic individuals would be 
profitable advances in army efficiency. 


Adrenalin Base Suspended in an Aqueous Solution of Sodium Thio- 
glycolate in the Treatment of Asthma. Naterman, H. L.: New 
England J. Med. 227: 736, 1942. 


Since the insolubility of adrenalin base in tissue fluids rather than the 
oil in which it is suspended is responsible for the delayed absorption 
of the adrenalin in oil preparations, Naterman argues that the adrenalin 
base suspended in an aqueous medium is just as effective and less ob- 
jectionable. He adds sodium thioglyecolate to prevent oxidation. The 
composition of the preparation is: glycerin, 10 per cent; sodium thio- 
elycolate, 2 per cent; chlorbutanol, 0.5 per cent; and adrenalin base, 2 
to 4 mg. per cubic centimeter. 


Allergenic Relationship of the Pollens of Dwarf and Giant Ragweed 
to Several of Their Botanic Relatives. Simon, I. A.: J. Exper. Med. 
77: 185, 1943. 


By means of direct skin reactions and reagin neutralization, the author 
studied the antigenic relationship between giant and short ragweed, and 
the pollen of insect-pollinated compositae. On skin test, thirty-eight of 
forty patients allergic to ragweed reacted to other compositae. The de- 
gree of reactivity of various pollens varied in different persons. One 
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patient reacted to dwart ragweed only. The antibody neutralization 
was done by injecting intracutaneously 0.1 ¢.c. of a 24-hour-old mixture 
of equal parts of the reaginie serum and a 1:1,000 solution of pollen ex- 
tract, then testing the site, in a day or two, with the pollen to be eom- 
pared. <A positive reaction was interpreted by the author as indicative 
of the fact that the particular pollen was a sensitizing allergen, while a 
negative reaction was interpreted as signifying that only the neutral- 
izing pollen could be the sensitizing allergen. 

Simon found that in some cases one or both ragweeds may be the 
sensitizing allergen. In no case was there evidence that any of the insect- 
pollinated compositae were the sensitizing agents. On the basis of his 
findings the author concludes that ragweed and their relatives contain 
both species-specific allergens and multiple common allergenic substances. 
Persons equally exposed to a group of allergens vary in their ability to 
become sensitized to different members of the group. 


Incidence of Bronchial Asthma in the White and Negro. Derbes, V. -J., 
and Engelhardt, H. T.: Am. J. M. Se. 205: 675, 1943. 


From a statistical study of the number of patients with asthma ad- 
mitted to the Charity Hospital in New Orleans, the authors found that, 
although the disease is common among Negroes, the admission rate was 
approximately 65 per cent that of whites. 


Blood Pressure Fluctuations in Respiratory Obstruction. Osgood, H.: 
J. Lab. & Clin. Med. 27: 1536, 1942. 


In human and eat experiments the authors demonstrated that ob- 
struction at the mouth or trachea caused an inerease in the fluctuation 
of the blood pressure during the respiratory eyele. The degree of 
fluctuation was proportionate to the degree of obstruction, and the high 
point of the blood pressure occurred during expiration. These findings 
are comparable to those found during an attack of asthma. Sinee it had 
been previously shown that the intrapleural pressure beeomes more nega. 
tive in the asthmatie attacks, and since the present authors obtained 
similar findings in the experimental subjects, the authors suggest that 
this increased negative pressure and increased blood pressure fluctuation 
are in some way associated. 


The Effect of Adrenaline and Sympathomimetic Amines Upon Total 
Body Water. Boyd, FE. M., Johnston, G. M., and Palmer, B.: Am. 
J. M. Se. 205: 532, 1943. 


The effect of adrenalin and related drugs on water loss was studied in 
the frog, with a view of shedding some light on the action of these drugs 
in allergic manifestations. Adrenalin was found to cause a marked loss 
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of water, while ephedrine had practically no effect. Betaphenyl-n- 
propylamine hydrochloride had a marked dehydrating effect. Ergo- 
tamine tartrate had no influence on water balance, while ergotoxine 
ethanosulfate produced a water gain. The authors discuss these findings 
in relation to the action of adrenalin in the allergic states, since it is be- 
lieved that water retention favors the development of allergic reactions. 


Dermatology 


UNDER THE DIRECTION OF Marion B. SuLZBERGER, M.D., NEW YorK, AND 
JOSEPH GoopMAN, M.D., Boston 


Dermatitis Herpetiformis: Immunologic and Therapeutic Considera- 
tions. Swartz, J. H., and Lever, W. F.: Arch. Dermat. & Syph. 47: 
680, 1943. 


Immunologie studies of twelve patients with dermatitis herpetiformis 
revealed that five showed vesicular reactions to the intradermal injec- 
tion of B. coli vaccine, a type of reaction not seen in any of the seven 
other patients with this disease or in twenty patients with other skin 
diseases. Of the five reacting patients, one also showed vesicular reac- 
tions to staphylococcus vaccines and one to streptococcus vaccines. 

Thirteen patients with dermatitis herpetiformis were treated with 
various sulfonamides. Sulfapyridine was found to be the most effec- 
tive of the sulfa drugs in controlling the eruption. Its effect, however, 
ceased as soon as administration of the drug was stopped. Sulfanil- 
amide was less effective than sulfapyridine. Sulfathiazole was of little 
value. Sulfaguanidine and sulfadiazine were of no value. 


Combined Vaccine and Toxoid Therapy of Staphylococcus Infections 
of the Skin. Goodman, M. H.: Arch. Dermat. & Syph. 47: 640, 1943. 


The author reports the results of his treatment of 105 patients with 
various types of staphylococcus infection of the skin. These patients 
were treated with a combined staphylococcus toxoid and vaccine, start- 
ing with a dose of 0.1 ¢c. and increasing the dose by 0.1 ¢.c. every 
four days to a top dose of 1.0 ee. Thereafter, a varying number of 
1.0 ¢.c. doses was given at weekly intervals. Pustular aene, sycosis 
vulgaris, hidradenitis suppurativa, recurrent styes and furunculosis 
were among the diseases presented by the patients in this series. By 
means of the injections most of the patients were benefited, and a 
great number were apparently cured. 

On the basis of these results, and because experience suggests the 
possibility that allergic sensitivity to the toxin, or to other bacterial 
products of the staphylococcus, is an important element in these dis- 
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eases, the author recommends the combined vaceine and toxoid as a 
valuable adjunct in treatment. 


Cutaneous Eruptions Due to Codein. Seidmann, M.: Arch. Dermat. & 
Syph. 47: 654, 1943. 


The author points out that nine cases of eruptions due to codeine 
have been reported. Eruptions due to hypersensitivity are extremely 
rare, the itching and erythema more commonly seen being due to over- 
dosage rather than hypersensitivity. 

The author reports a tenth case, in an individual who developed a 
generalized itching erythema with an eosinophilia of 15 per cent within 
a few hours after the ingestion of 45 mg. of codeine phosphate. Patch 
tests with codeine and morphine were negative. 


Vitamin A Absorption in Infantile Eczema. Di Sant’Agnese, P. A., 
and Larkin, V. deP.: Proce. Soe. Exper. Biol. & Med. 52: 343, 1943. 


The authors studied vitamin A absorption in four intractable cases 
of infantile eczema, each characterized by retarded development, mal- 
nutrition, severe and more or less generalized eczema, lymphadenop- 
athy, eosinophilia (25 per cent to 35 per cent), frequent respiratory 
infections, and lack of response to topical and dietetic treatment. [Re- 
viewer’s note: This description suggests that these patients presented 
the syndrome known as Leiner’s disease. | 

Vitamin A blood levels were determined before, and at three-hour 
intervals up to twelve hours after, the ingestion of oleam percomorphum, 
the dose being calculated on the bases of 6,000 units of vitamin A per 
pound. 

The vitamin A levels were relatively flat in the eczema patients as 
compared to a control group of four patients without eezema, indicat- 
ing that in these eczema patients the absorption of vitamin A was 
impaired. 


Skin Sensitivity to Mycobacterial Tuberculins in Sarcoidosis. Brooke, 
W.S., and Day, R.: Bull. Johns Hopkins Hosp. 72: 101, 1943. 


Since a high proportion of patients with sarcoid disease are known 
to react negatively or weakly to old tuberculin, the author undertook 
a study designed to reveal the possible etiological role of mycobacteria 
other than VM. tuberculosis hominis. Eighteen mycobacterial tubereu- 
lins were prepared from other organisms by methods used to make 
old tuberculin. Skin tests were done with these tuberculins on seven 
patients with sarcoidosis. The tuberculins which produced positive 
reactions (five in all) were tested on five normal control subjects. 
Three of the seven patients with sarcoid disease and two of the five 
controls showed positive reactions to old tuberculin prepared from 
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human tubercle bacilli and to a few other mycobacterial tuberculins. 
The authors conclude that ‘‘these experiments offer no evidence for, 
and in fact represent evidence against, the view that the etiology of 
Besnier-Boeck’s disease is related to any member of the mycobacterial 
germs used in our series. 


Immunology 


UNDER THE DIRECTION OF M. WaAuLzer, M.D., AND 
Murray M.D., BROOKLYN 


Allergy and Immunity in Tuberculosis. I. Immunization and Rein- 
fection of Guinea Pigs With Homologous Variants of the Human 
Tubercle Bacillus H,.. Steiner, M., and Zuger, B.: J. Immunol. 46: 
83, 1943. 


Allergy and Immunity in Tuberculosis. II. Relationship of Tuberculin 
Reactivity to Experimental Infection in the Guinea Pig. Zuger, B., 
and Steiner, M.: J. Immunol. 46: 93, 1943. 


The writers demonstrated that animals injected with an avirulent 
strain of tubercle bacillus showed some degree of immunity against 
infection with the homologous virulent strain. The relationship of the 
associated cutaneous reactivity to tuberculin immunity was then studied. 
Groups of guinea pigs received sensitizing injections of the avirulent 
strains. At various intervals up to one year, all the animals were 
simultaneously infected with the homologous virulent strain. Cutaneous 
tests with tuberculin were done every six to eight weeks with 3 per cent 
O. T. There were no fatalities from tuberculosis in any of the animals 
inoculated with the avirulent strain. Those with no skin reactivity to 
tuberculin survived an average period of 409 days after reinfection 
with the virulent strain. Animals showing marked cutaneous reactions 
survived an average period of 415 days. In control animals inoculated 
only with the virulent strain, the average survival period was 218 days. 
After the infection with the avirulent strain, the cutaneous reactivity 
to tuberculin reached its height within four to six weeks, then gradually 
declined, and disappeared completely within 28 to 52 weeks after the 
inoculation. It was concluded that guinea pigs infected with an 
avirulent strain of tubercle bacillus are resistant to reinfection with the 
homologous virulent strain, and that the protection conferred is not 
proportional to the degree of tuberculin skin sensitivity. 


A Comparison of the Collodion-Particle Technic With Other Methods 
of Measuring Antibody. Lowell, F. C.: J. Immunol. 46: 177, 1943. 


The collodion-particle technique tor the detection of antibody was 
compared with the gelatin-interface test and the complement-fixation 
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test. The antisera employed in the study were prepared by sensitizing 
rabbits with ovalbumin, horse serum, or alum-precipitated ragweed pollen 
extract. The collodion particles were coated with 5 per cent ovalbumin 
solution, a concentrated extract of low ragweed pollen (0.7 to 1.0 mg. 
N per ¢.¢c.), or horse scrum. The gelatin-interface test was performed 
according to the technique of Hanks. In addition, antigen-dilution ring 
tests for precipitins were done with undiluted serum. 

Tests were made on 5 antiovalbumin sera, 7 antiragweed sera and 1 
pooled antihorse-serum serum. It was found that the collodion-particle 
test permitted the greatest dilution of the antiserum without the loss 
of a visible antigen-antibody reaction. The gelatin-interface test was 
less sensitive than the collodion-particle method, and the complement- 
fixation test was least sensitive. As a rule, the titers obtained with the 
antigen-dilution ring tests were highest in those sera which showed the 
highest titers by the antibody-dilution methods. In some instances, how- 
ever, sera which showed appreciable differences in antibody content by 
antibody-dilution method failed to show such difference by the antigen- 
dilution technique. 


Rhinology and Ophthalmology 
UNDER THE DIRECTION OF FRENCH K. HANSEL, M.D., St. Louis 


The Reaction of the Normal and the Allergic Sinus to Virulent Pneumo- 
cocci. Frank, I., Blahd, M., and Howell, K. M.: Ann. Otol., Rhin. & 
Laryng. 52: 81, 1943. 


A study on the reaction of the normal and allergie sinus to virulent 
pneumococci was presented by Frank, Blahd and Howell. The animals 
were sensitized by repeated injections of egg white. Virulent pneumo- 
cocci then were introduced into the sinuses. They report that the 
histologic changes in the tissues showed a similarity in the degrees and 
types of inflammation in this group, as compared with that in which 
only egg albumen was used. 


Correspondence 


The Editor, 
THE JOURNAL OF ALLERGY. 


In THE JOURNAL OF ALLERGY for March, 1948, in an article by M. T. 
Davidson, ‘*‘The Souree of the Allergie Activity of House Dust,’’ I 
find on page 246 a microphotograph of Bermuda grass and ragweed 
pollen with the notation ‘‘magnification X600.’’ This is a gross error. 
By actual measurement, the diameter of these ragweed pollen grains 
on the plate is almost exactly 1 millimeter, which is 1000 microns. Rag- 
weed grains are 20 microns, so the actual magnification is 50. I am 
no authority on the types of material shown in the other seven micro- 
photographs, but if there is an error of 1200 per cent on one, there is 
probably an equal error on the others. 

O. C. DurHAM, Chief Botanist, 
LABORATORIES. 


North Chieago, Ill., April 30, 1948. 
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